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This loader fills large cars—without a conveyor! 


Strong and rapid throw enables the Atlas Copco LM 200 Loader to 
fill large and long cars without a conveyor. So it costs less to buy— 


and much less to operate and maintain. 


Working time cut by a fifth 

Atlas Copco LM 200 Loaders are designed to do bigger jobs faster. 
Their mucking capacity, proved under actual working conditions in 
various parts of the world, is up to 80 cu. yds. an hour (effective 
loading time) for rock of big fragmentation and 130 cu. yds. for 
gravel and smaller stones. Wider working width and quick bucket 
action, larger bucket capacity and simpler operation can cut down 
working time by as much as a fifth. And operator fatigue is greatly 
reduced by the pneumatic centering and swinging mechanism. 

Other types in the Atlas Copco range are the LM 100 and LM 30, 


which will dispose of 60 cu. yds. and 30 cu. yds. (rock of big frag- 
mentation) per hour respectively. All types of Atlas Copco Loaders 
are completely enclosed and robustly built to withstand very heavy 
duties on underground or surface work. 

World-wide sales and service 

The Atlas Copco Group puts compressed air to work for the world. 
It is the largest group of companies specialising in the development 
and manufacture of compressed air equipment. It embraces Atlas 
Copeo companies or agents manufacturing or selling and servicing 
Atlas Copco equipment in ninety countries throughout the world. 
For further details of the equipment featured here, contact your 
local Atlas Copco Company or Agent, or write to Atlas Copco 
(Great Britain) Ltd., Beresford Avenue, Wembley, Middx., or Atlas 

Copco AB, Stockholm 1, Sweden. 


SAltlas Copco 


Manufacturers of Stationary and Portable Compressors, Rock- Drilling Equipment, Loaders, Pneumatic Tools and Paint-Spraying Equipment 
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ALBION 


Ratchet and 
Revolution Counters 








eerreees puLsoneren MAM 
Sm "isomers MINE 


@ One of a large range sup- 
plied to all parts of the 
World. 









PATENTED 


Designers and Builders 
DESIGN 


of Steam, Diesel 
and Diesel-electric 
Locomotives 


HUDSWELL, CLARKE 


& COMPANY LIMITED 
Railway Foundry, Leeds 







Let us solve 
your counting 
& measuring problems 








There is an ‘ALBION’ ratchet or revolution 

counter for every application. Fit your machines 

with these efficient counting instruments which 
will show your output at a glance. 


"Grams: BRAIDERS, BOLTON 





co INSTRUMENT DIVISION 

e LONDON OFFICE : 

° 120/122 Victoria Street, S.W.1 B. & F. CARTER & co. LTD. 
@ TELEPHONE: BOLTON 3, ENGLAND 

@ Victoria 6786 "Phone: BOLTON 4344 (3 fines) 

se 














RAILWAY SIDINGS 


Schemes designed and estimated free @ RATED FOR 


. ‘ Ss 
Steel Rails, All Sections} per minute 
@ RUNNING AT 


Points and Crossings 1500 REVS. PER 
MINUTE 


@® HEAD—2570 FEET 


EDWARD SISTERSON @ Several Designs made for Hydraulic Power Installations and 
many other purposes. 
-_ Please send enquiries to:— 
LIMITED 





@ HIGHEST EFFICIENCIES 








PULSOMETER ENGINEERING CO. LTD. 
NINE ELMS ,LRONWORKS, READING 














CROSTH WAITE FURNACES 

SCRIVEN MACHINE TOOLS LTD 
York Street Ironworks, Leeds 9 Tel.: 32411-2 
32, Victoria Street, London, $.W.!. Tel.: Abbey 2966 


NEWCASTLE-UPON-TYNE 


(Estab. 60 Years) London Office: 39, Victoria Street, W.I. Tel.: ABBEY 4565. , 

















Our standard lines are well known 
for their consistent accuracy and 
reliability and are generally ex-stock. 


We also manufacture to customer’s 

own specifications—a service in which 

our long experience is of exceptional 
value. 








In addition to being specialists in the 
manufacture of Gland and Plug Cocks, 
we produce a wide range of fittings for 
the control of air, steam, gases and 
fluids. Castings in brass, bronze and 
aluminium produced in our foundry are 
noted for their accuracy and reliability. 


DNF = 


Send for details of Water 


Of interest to Water Engineers 
Ferrules and Piug Taps. 








Standard Pattern Bronze three-way Plug Cock, 
Screwed (B.S.P. 4° to 4° for working pressures 
up to 150 ibs. 





| 
f+) 
“UG cocks THat ¥ 


SEND for our catalogue. If your require- 
ments are special fittings, fet us 
have details—we shall be pleased to assist you. 
PRIMA WORKS, BURTON ROAD, DUDLEY, 
Worcs. : SEDGLEY 3461/4 
LONDON OFFICE: 223 BISHOPSGATE, E.C.2 
Phone : BISHOPSGATE 9207 
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Architects: 


The Kemsley Power Plant, Bowater Paper Corporation. 
Farmer & Dark. Consulting Engineers: Ewbank & Partners Limited. 
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Co!t Equipment: 32 S.R.C.3080 Ventilators. 


Just as the squat, smoke-belching power houses of the industrial revolution have given 
way to power plants of such orderly austerity as those that serve the Bowater Organisation, so 
has the demand for more positive control over the ventilation of these buildings grown stronger. 
The provision of effective, controllable ventilation called for a revolution in ventilator design. 
The precise, aero-dynamic lines of the Colt SR Extractor, shown above, epitomise the achievements 
of that revolution. 

In this photograph of the Bowater Power Plant at Kemsley near Sittingbourne in Kent 
32 Colt S.R.C.3080 Controllable Natural Extractors are utilising to the full the free power of the 
wind and thermal currents to change the air in the building 10 times in each hour. The effect of 
this is to ensure the maintenance of temperate, fume-free conditions demanded by modern industry, 
and without which maximum output can never be achieved. 

The careful attention to detail that went to the formulation of this, and of the other similar 
systems at the Bowater Mills in Northfleet and Ellesmere Port, is common to every ventilation 
scheme, large and small, that Colt undertake. The technical service of the Advisory Staff is always 


_ available without charge or obligation. Let Colt solve YOUR problem. 





Branches at: Birmingham, Bradford, 
Australia, Belgian Congo, 


Agents in: 


Send for Free Manual on Colt Ventilation to Dept. S21/1A (%) 





TELEPHONE: ELMBRIDGE 6511 (10 lines) 


U.S.A. Subsidiary: Colt Ventilation of America, Inc., Los Angeles. 


and Nyasaland, South Africa, and West Indies. 








COLT VENTILATION: 27.0 - SURBITON “4 e eo ee? 


Bridgend (Glam), Bristol, Dublin, Glasgow, Leamington Spa, Liverpool, London, Manchester, Newcastle-upon-Tyne, and Sheffield 
Belgium, Burma, Canada, Cyprus, India, Indonesia, Madagascar, Malaya, Mauritius, New Zealand, Pakistan, Portugal, Rhodesia 
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WATERWORKS 
EQUIPMENT 


A complete installation of 
DIESEL GENERATING PLANT and 
ELECTRICALLY - driven PUMPS 
at the Pitsford Works of the 
Mid-Northamptonshire Water Board 











The generating plant (above) comprises three 
7-cylinder, 435-b.h.p., 600-r.p.m. Allen four-stroke, 
pressure-charged diesel engines driving 300-kW 
Allen alternators : the pumping plant (right) includes 
ten Allen single-stage, double-suction pumps of vary- 
ing sizes and capacities, driven by Allen screen- 
protected, slip-ring motors—four 81-h.p., three 





112-h.p. and three 140-h.p. 64 Allen pumping units have been installed 
for service in connection with the Pitsford 
waterworks scheme. 





The total capacity of the ten pumping units is 
45,000,000 gallons of water per day. Engineer and Manager : 
L. H. Brown, Esq., B.Sc., M.1.C.E., M.1.W.E. 


Specialists in complete Waterworks Pumping Plant installations 


. HW. ALLEN 
LB. ALLEN I 


SONS 
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DEUTSCHE EDELSTAHLWERKE 
AKTIENGESELLSCHAFT KREFELD 


GERMANY 















MARATHON 
HIGH SPEED STEEL 


16-041 $:t-@:&4 


STAINLESS AND ACID RESISTANT 
STEEL 


HEAT RESISTANT STEEL 
ALLOY STEEL 
FINE STEEL CASTINGS 


WELDING ELECTRODES 





MAGNETS AND MAGNET SYSTEMS 


I 
| 
| 
| 
| 
| 
| 


COATED ABRASIVES HARD METAL TITANIT 


FOR ALL METAL TRADES 








IN ROLLS - BELTS - DISCS & SHEETS 


AGENTS FOR GREAT BRITAIN 


MARATHON FINE STEELS LTD., ABBEY HOUSE 
TORIA STREET, LONDON. S W « 
John Oakey & Sons Ltd - Wellington Mills - London S.E.1 


ABLES —.MARAFINE SOWEST LONDOA 


TELEPHONE. ABBEY 
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wg OSCILLOGRAPH 


MINGOGRAPH 2 3 0) B 


6 A revolution in Oscillographs 





The Mingograph 230B permits direct 
recordings to be obtained of approximately 
ten times greater frequency range than has 
previously been possible. It is an outstanding 
advance in the field of scientific and 


industrial measuring instruments. 


LIMITED 


Court Road, London, War. 


2464 ‘$s 


Tortenham 


No. Langham 








PUMPS 


Wise see tee 


for the 
= PETROLEUM INDUSTRY 
Motor driven Oil 150 to 100,000 g.p.h.; temperatures up to 600° F. 
Transfer Pump ; DRUM Pumps meet the requirements of the petroleum 
59 tons/hr. industry in a unique way and are suitable for liquids 


from the most volatile to the most viscous, over a wide 
range of temperatures. Cargo, bunkering, transfer, 
road tanker, refuelling pumps, etc. 


BAL <» wi Pp 
“s70* 











THE DRUM ENGINEERING COMPANY LIMITED. 
HUMBOLDT STREET, pata aaa TELEPHONE: BRADFORD 22358 


Victoria Street, Westminster, S.W.1 Telephone: ABBey 
Offices in and _Birmi 
















Bridge- 





Banbury 


Produce the MIXERS 
Highest Output more quickly, more 


efficiently, and guarantee a more uniform and 


Highest Quality mix. By minimising 


manual operating they produce at 


Lowest Costs with the maximum 


degree of dependability and safety. 


SIZE B BRIDGE-BANBURY 













Consult our en SIZE 3A BRIDGE-BANBURY 


gineering service on 
layouts and ma- 
chines for rubber 
and plastics. Our 
catalogue BB200 is 
yours for the asking. 














SIZE 9 BRIDGE- 
BANBURY 








SIZE 11 
BRIDGE- 
BANBURY 


In technical association with Farrel-Birmingham Co. inc. U.S.A. 
BRIDGE-BANBURY 
itomation 


DAVID BRIDGE & COMPANY LIMITED, 

Castleton, Rochdale, Lancs. Phone: Castleton (Rochdale) 
$7216. Grams: Coupling Phone Castleton Lancs. 

London Office: Brou on. 6, 7, 8, Sackville Street, 

. London, Telephone a re 

Grams and Cotte: “ EDERACEO” Piecy London 








SIZE 27 BRIDGE-BANBURY 
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HOLLAND S.L.M.j rorary compressors and VACUUM PUMPS 


SERVICE FOR TODAY, FOR TOMORROW AND FOR YEARS AHEAD The initial efficiencies of Holland-S.L.M. Rotary Com- 













pressors and Vacuum Pumps are maintained at low cost 
throughout years of continuous day and night service. 




















The B. A. HOLLAND ENGINEERING CO. LTD. 


15 Dartmouth Street, London, $.W.1 Tel: WHitehall 2823. 
ress: Picturable Phone London. 
Works; Slough, Bucks. 











LOVERIDGE LTD 


151-153 BUTE STREET, DOCKS, CARDIFF 


"RY Teo RR se 













Manufacturers of High Class 


TACKLE BLOCKS 


CRANE BLOCKS 


& PATENT SNATCH BLOCKS 
for Wire Rope 









wYclaleMe lel al siaeleaal iat) 





CARDIFF 23641 


Telephone: 










Cut replacement costs 





Conveyor belts are expen- 
sive items. It has been 
proved that Westwood 
Dawes Rubber Disc type 
Impact Resisting Trough- 
ing Idlers reduce wear 
caused by the impact of 
heavy or abrasive material. 
It will pay you to fit these 
resilient idlers at all points 
of strain and at all loading 
and transfer points where 
wear is constant and the 
going tough. 


We also manufacture :-— 


2, 3 and 5 Roll Standard Troughing Idlers. Flat and Return Belt Idlers. Rubber Disc type Return Idlers. Adjustable Take-Up 
Units for all duties. Mild Steel fabricated Conveyor Drums of any size AND COMPLETE CONVEYOR INSTALLATIONS. 


WESTWOOD DAWES & CO. LTD., Bowling Green Road, Stourbridge, Worcs. Tel: 4741 (4 lines) 






ELEVATING & CONVEYING MACHINERY 





FULLER DETAILS 
OF IMPACT IDLERS 
AND OTHER TYPES 
OF IDLERS AVAIL- 
ABLE ON REQUEST. 








IMPACT IDLERS Prorect your conveyor BELTING! 
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from the world’s widest range 






BY MANUFACTURERS OF FANS FOR INDUSTRY SINCE 1883 


. Ask for fully illustrated Publication 25/1 
““Heavy Fan Engineering ’’. It covers the large and 
heavier classes of equipment in the ‘Tornado’ range including 
CENTRIFUGAL FANS - MILL EXHAUSTERS 
INDUCED DRAUGHT FANS - ALTERNATOR COOLERS 
PRIMARY AIR FANS - GAS BOOSTERS - TURBO BLOWERS 
AXIAL FANS - MINE VENTILATING FANS 


Keith Blackman Ltd. MILL MEAD ROAD, LONDON N.17 Tel: TOTtenham 4522 


(incorperating Blackman Erport Co. Lid 


and at BIRMINGHAM - BRISTOL - GLASGOW - LEEDS + LEICESTER - MANCHESTER - NEWCASTLE-ON-TYNE 








| 
| 
| 
SS 
} 
| 
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Serving Britains Industry 






< 












GRIFFIN BRAND 


STEEL SHEETS 
* 


Light and Heavy industry are 
served by Griffin Brand Steel 
Sheets—Black, Galvanised, Flat 
and Corrugated. 





* We make the widest steel sheets 
and have the largest general 
galvanising plant in Great Britain. 








* Metal Spraying by the most up- 
to-date methods done in our 
works or ‘in situ’. 
















Metals deposited include: 
Zinc, Tin, Aluminium, 
Copper and all its alloys, 
Cadmium, Monel Metal, etc. 







nd McLean Ltd. 


179 WEST GEORGE STREET 
GLASGOW, C.2. 


Tel: CENtral 0442. 'Grams: “ CIVILITY Glasgow.” 





need 
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*K save on space! 


* Save on cost! 





The reason for their 
popularity is not far to 
seek, for apart from the very 
ss considerable saving in valuable floor 
space there is a constant saving in power 
consumption, and the actual first cost 
compares very favourably with the over- 

ali cost of belt drive installations, 
Geared Motor Units are to-day largely superseding belt ¥ Our design enables my | bon ag of flange 

ing, individual machine drives and mounting motor to be fitted. 

Ginn Sor Bao ating ee Full technical specification sent on 


conveyor drives ; many existing drives have already been 4g request. ; 


converted, and wherever new plant is being installed the 
integral gear and motor power unit receives first : 
consideration. PA @) Ss Ss 


GEARS 


GEARED MOTOR 


THE MOSS GEAR CO. LTD,, CROWN WORKS 
TYBURN, BIRMINGHAM 24 
Phene: ERDington 1661-6 + Grams: ‘Mosgear, B’ham’ 











Left: 


1 





Top section of cooler arriving at site for erection, subsequently all cir- 
cum/ferential joints of the assembled cooler were welded inside and out. 


Liquor cooler in course of 
erection, using 20 ton mobile crane 


Below : Site erection of Steel 
Silos at a Cement Factory. 


Fh RRs AS RA tee 








SITE ERECTION BY 







Consult Rileys of Batley 
for the design, manufacture, 
supply and erection of 
Plant and Equipment, as well 
as all requisite auxiliaries. 
We offer a comprehensive 
service to the 
Chemical, Fuel, Power, 
Petroleum, By-Products, 
and other Industries. 


i atstse'y 
Fan’ 


ey 


PTAA" 


TaR* ot 
A 


A. J. RILEY & SON LTD. 


VICTORIA WORKS, BATLEY, YORKSHIRE 





Telephone : BATLEY 657 (3 lines). Telegrams: BOILERS, BATLEY 
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There’s the 


muscle power 


200 men 
in one 


G.P. Jack cccccccccee 








One GIBBINS GP Jack will lift, and bear for an 
indefinite period of time, a load that would 
require the strength of over 200 men to raise it 
off the ground. 

These GP Jacks are supplied in 10-tons and 
15-tons capacity. Loads are lifted on Nickel 
Chrome Steel triple toothed pawls, and raising 
and lowering is automatic. The full load can be 
lifted on the head or the toe. 





( - ta 





Jacks are abused as often as they are used—we don’t approve, but the Jacks 
don’t seem to mind. But in the event of damage, all components are inter- 
changeable, and spares can be obtained at once from stock. 


Please address your enquiries to 


RICHARD Cc. GIBBINS, BERKLEY ST., BIRMINGHAM 1 


Telephone: Midiand 6163/4 





| 
| 
| 
| 
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An __ illustrated 
folder describing the 
full range of Hills 
Industrial Ventilators 

including Roof 
Ventilating Shutters, 
Stack Roof Ventila- 
tors, and Wall-type 
Air Inlet Ventilators 
— will be sent on 
request. 


and release smoke, fumes and overheated ait ! 





THE ENGINEER 






Industrial processes can “cook up” some pretty 
bad working conditions in foundries, retort houses, 
furnace buildings, factories, workshops, etc. The 
most effective way of clearing the air of smoke, 
fumes, steam, etc.,.is by installing HILLS Roof 
Ventilating Shutters. They rapidly draw off all 
noxious overheated air, and admit fresh air and 


natural daylight. The Shutters are easily installed 
in new or existing buildings without disturbing 
normal production. Trouble free in operation, they 
require virtually no maintenance. If you're pian- 
ning to give your production a lift, your nearest 
HILLS branch will be pleased to show you how 
efficient ventilation can help. 


HILLS Ventilation Division 


& [i f Lf re ‘Z ay 


il 


Hits (West Bromwicw) Limrrep, Atsion Roap, West Bromwicu, Starrs. Tel: West Bromwich 1811 (15 lines). Lonwpon Orrice: CHapons Piacs, Dean Street, W.1. Tel: GERrard 0526-9 
Branches at: Birmingham (Midland $175) Manchester (Blackfriars 3382/3) Bristol (24765) Newcastle-on-Tyne (25060) Glasgow (City 5564) and Belfast (Dundonald 3526) 
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* Tomorrow may find you facing BUILDINGS, which provide 
a complex building problem the most inexpensive form of 
demanding an urgent or building construction, great 
economical solution. For a adaptability, and ease of erec- 
speedy, efficient answer, use tion. Illustrated is a Nissen- 
THORNS CURVED - ROOF type shed, size 48ft. x 16ft. 


Other widths available—16ft., 24ft., 30ft., 35ft., 91ft. 


get quotation from THORNS 


J. THORN & SONS LTD. (Dept. 81). BRAMPTON ROAD, BEXLEYHEATH, KENT 
BD 155 








Are these hands helping you? 





Chemists on our staff make sure that the P.J. finishing paints 
you use are ahead of competition, Pinchin Johnson maintain 
a separate laboratory where customers’ requirements are studied 
and formulations evolved to meet them. Your P.J. Repre- 
sentative, himself a trained technician, is the link that makes 
the country’s most advanced paint research centre an effective 
annexe to your factory. 


You can rely on 


PINCHIN JOHNSON 


for Paint and Service 
PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, $.W.1 


Telephone: TRAfalgar 5600 
BELFAST «+ BIRMINGHAM BOOTLE - BRIGHTON ~- BRISTOL GLASGOW 
LEEDS « MANCHESTER - NEWCASTLE-ON-TYNE SOUTHAMPTON 





Pe gives full technical data of the finest range 















This comprehensive 120 page publication 


of Standard Stock Fans. If you are concerned 
with fan equipment and applications, please 
write to our reference Ej/01. 


STURTEVANT ENGINEERING Co.. Lrtp. 
SOUTHERN House CANNON SrT., LONDON, £E.C.4 














Jan. 3, 1958 THE ENGINEER 


Ore and limestone handling at Ravenscraig Equipment installed includes 


WAGON TIPPLER 
i Sok neaeerienene ae DUST TRAPPING 
BELT CONVEYORS 
TELPHER SYSTEM 


STRACHAN & HENSHAW UTD | wacon marsnarunc 


AUTOMATIC BATCHING 
STEELHOIST WORKS - BRISTOL _ Telephone 78331 ; 








A) SRA 


Wer he ws 
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A typical Purolator 
air filter for road 
vehicle engine. 
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FOR AIR 


The Purolator dry type air filter, based on 
pioneer experience in plastic-impregnated 
paper, has many outstanding advantages. 

It removes from the ingoing air all particles of 
abrasive dust and is a definite advance on all 
older types, whether employing oil bath, oil 
wetted or mechanical means of filtration. 

The characteristic Purolator ‘Micronic’ pleated 
construction gives a very large area, for 
example an element 8” diameter by 4” long, has 
an extended filtering surface area of more 
than 1,400 sq. inches. 

Vibration shakes off most of the dust, and the 


Jan. 3, 1958 


SP. 


Regd. Trade Marks: PUROLATOR, ‘MICRONIC’ 


‘Micronic’ filters 


element can easily be cleaned by blowing com- 
pressed air through in the reverse direction. 
Replacement of the paper element when 
ultimately necessary, is a clean and simple 
operation. 

Although primarily intended for road vehicle 
engines, the Purolator air filter has been used 
successfully for numerous other applications 
such as air compressors, stationary engines, etc. 
Other ‘Micronic’ filters are available for use 
with lubricating oil and diesel fuel. 

Purolator metal-edge filters are also made for 
a wide range of applications. 


CATALOGUE No. P465/5m/1056 GIVING NUMEROUS EXAMPLES OF 
‘MICRONIC’ FILTERS, WITH LEADING DIMENSIONS, IS AVAILABLE ON REQUEST 


AUTOMOTIVE PRODUCTS COMPANY LIMITED, LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 


i lt Ti 








These integrators are instruments for 
the measurement of areas and moments 
of areas of plane figures, and can also be 
used in the determination of centres of 
gravity, volumes and moments of solids 


STANLEY 





The illustration is that of our No. 1 
model, and three models are available. 
Stanley Integrators can be supplied to 
give readings in either English (inch) or 


INTEGRATORS 


Metric units. 


of revolution, etc. 


Their application to many problems in 
Naval Architecture, Structural, Mech- 
anical, Civil and Aeronautical Engineer- 
ing greatly expedites the work while 
achieving a high order of accuracy —the 
precision of the instrument in most cases 
being greater than that with which the 
outline of the figure can be traced by a 
careful operator. 


W. F. STANLEY & Co., Limited. cn ag tar in 


Head Office end Main Works :— —= Gum an 


NEW ELTHAM -- LONDON, S.E.9 
Telephone: Eltham 3836 Telegrams: “* Turnstile Souphone,”’ Londen 
Showrooms : 

79/80, High Holborn, London, W.C.! 


The “*Stanley’’ range of instruments 
includes Theodolites, Levels, Harmonic 
Analysers, Integraphs, Planimeters, 
Pantographs, Drafting Machines, Survey- 
ing and Drawing Office equipment. 


Our full catalegue can be obtained 
upon request. 


Branches: 
13, Railway Approach, London Bridge, S.E.1 52, Bothwell St., Glasgew, C.2 
































a q 4 ¥ 
' STANLEY LONDON 
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| Head of a 6ft. dia. Autoclave, 
spun on the Harvey “ Rotar- 
press” from a stainless steel 
| disc 1in. thick. Designed 


for a working pressure of 500 





Ibs./sq. in. 





KEYNOTES OF 














ERE! FIO a0 


FABRICATION 


G. A. HARVEY & CO. (LONDON) LTD. Woolwich Road, London, S.E.7. Telephone: GREenwich 3232 (22 lines) 








ha aed oy 


16 THE ENGINEER Jan. 3, 1958 


A CAST IRON CASE 


FOR USING 
oKEP 


ULTRASONIC 
FLAW DETECTION 


Testing time cut—losses due to destructive testing eliminated— 
production increased . . . all this achieved by Goulds Foundries Ltd., 
of Newport, Mon., simply by adopting a Kelvin Hughes Ultrasonic 
Flaw Detector for the non-destructive testing of their high quality 
motor clutch plates. The Flaw Detector, in conjunction with a Probe 
specially developed for this application, enables a semi-skilled 
operator to carry out at speed ‘high accuracy’ tests on batches of 
iron castings, and to readily identify and ‘spot’ plates which do not 
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meet fully the rigid standards set. 


This is typical of the innumerable ways by which Kelvin Hughes 
ultrasonic testing equipment is aiding industry. Perhaps it can help 
you?—An advisory service is freely available. 

Kelvin Hughes’ Ultrasonic Flaw Detector was chosen by Goulds Foundries 
Ltd., only after carefully investigating all possible alternative non-destructive 
testing methods, including X-rays and gamma-rays, which, by comparison, 
proved either too slow or too expensive. 





sku>) KELVIN HUGHES 


SPECIALISTS IN INDUSTRIAL MEASUREMENT 


KELVIN & HUGHES (INDUSTRIAL) LTD., 2 Caxton Street, London, S.W.!. 60-72 Kelvin Avenue, Hillington, Glasgow, S.W.2 


TGA KH72 
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Hydraulic heavy-duty Scrap Shear 


with a cutting force of 1200 tons and a daily output of approximately 300 to 400 tons of heavy scrap sheared to furnace size. 


Our Agents in the U.K.: MOFFAT & BELL LTD. i70 Piccadilly, London, W.1. 
Telephone: Hyde Park 955}. 466, Royal Exchange, Manchester, 2. Telephone: Deansgate 513! 


Manufacturers: LINDEMANN MASCHINENFABRIK GMBH DUSSELDORF GERMANY 
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Agents United Kingdom and Eire:- 


BURTON. GRIFFITHS & CO. LTD. BIRMINGHAM © 
ALFRED HERBERT LTD. COVENTRY  sossinc’ vickines 
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Oiling the wheels of industry— 
OWS ANOUINES MANUFACTURE 














For every modern industrial process there is a specialised grade of Sea Shell Lubricant 


leadership in lubrication 


Copies of this advertisement (in colour) can be obtained ‘som Shell-Mex and B.P. Ltd. 
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CAPSTAN PRODUCTS IN STEEL 
AND NON-FERROUS METALS 


W. B. CULL & SONS L™ 


TENNANT ST., BIRMINGHAM, 15 
Phone: Midland 6048-9 Grams : CULANSONS, B’HAM 


CONTRACTORS TO ADMIRALTY, M.0.S., A.|.D. APPROVED 
ESTABLISHED 1875 
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One advantage Rowlinson - Broughton have over 


Mrs. Beeton is that we do not always recommend: 
“Take a dozen eggs’. We always suggest to our clients 
a sensible, economical approach to the advertising of 
technical products. We are unusual in having staff 
trained solely in the technica! approach; a studio brought 
up to take care of the intricacies of detail and accuracy of 
presentation that engineers demand; men to handle the 
business who are well versed in technical advertismg 


and an accounts department which renders every item 


of expenditure in clear detail. 









ROWLINSON-BROUGHTON 


’ | ‘ ts ‘ ] ! . | f , b A * 
ROYAL BUILDINGS + 2 MOSLEY STREET * MANCHESTER 2 « Telephone CENtra! 7816 (3 lines) 


@® 12 
















TANK MAKERS 


Railway Roof Tanks a speciality 


General Steel Plate Fabrications, Constructional Steelwork, 
Electric & Acetylene Welding, Profile Cutting, Pressed Steel Gutters 


SPECIALISTS ALSO IN GALVANIZING 


Joseph Ash & Son Lid 


REA STREET SOUTH BIRMINGHAM, 5 
Grams: TANKS, B’HAM Phone: MIDLAND 2441 
London Office: 36 VICTORIA ST., LONDON, S.W.1, Phone: ABBEY 7282 
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in all Metals, Bakelite 


PRESSINGS A \ i, ey, BEX QUCh SERVICE 


anese ‘Z| | = J ANY TYPE SECTION 
PRESSED 
NUTS %& TRUE D/AMETER 


in Brass and Steel. 


GUARANTEED 


WASHERS 


in any metal, plain 
and press bevelled. 








MILLERS RINGS LTD 


HENEAGE STREET, BRICK LANE, LONDON E.1I 


TELEPHONE - 3 es Oe ee ie. es We 7314 (5 LINES) 


DAWSON & DOWNIE L” 












i @ Elgin Works, CLYDEBANK 
William H. ) TOTALLY ENCLOSED PUMPS 
\ ae FOR OIL AND WATER SERVICE. 
AL PRESSURES UP TO 2000 LBS./SQ. IN. 
Limited 
= Apes Pitegsicnenigi 
BIRMINGHAM oume Gn macTHC 
MOTOR DRIVE 


10. 





Telegrams: Pumps, Clydebank 


Phone: ViCtoria 4091-2-3 (three lines) P , 
Grams : “Wesheats Birmingham 10” Telephone: Clydebank, 2271/2 /3 


PRAISE OS SE 
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‘@) MOTORS 


DAVID CY. HIGGS.AMLEE [TT] 








FRACTIONAL HORSE-POWER MOTORS 


Guaranteed for Ever 


Cardiff : Dundee ‘ Glasgow : Hull . Leeds i Liverpool 


Newcastle 


Peterborough ° Sheffield Wolverhampton 
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P.F. Coal Pipes at Tilbury Power Station 
Photograph by courtesy of the C.E.A 


For loads up to 4 tons and 
pipe movements up to [8". 


High-pressure steam piping is subject to wide variations in temperature, 

which produce considerable expansion and contraction. Unless the pipe supports 
can absorb and compensate for this movement, severe stresses are set up which 
may result in fracture. The ‘“Con-Ten” Pipe Support is designed to cradle any 
type of piping with constant tension under all conditions, throughout the range of 
movement. ‘‘Con-Ten”’ is installed, with eminently satisfactory results, in 

power stations, oil refineries, chemical and industrial plants throughout the world. 


!  CON-TEN 
1 me 


CONSTANT TENSION PIPE SUPPORT 


if British Patent No. 474008. U.S.A. Potent No. 2/ 29320 
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BRITISH INDUSTRIAL ENGINEERING COMPANY (STAFFS) LIMITED 
CORONATION WORKS, HAINGE ROAD, TIVIDALE, TIPTON, STAFPS. TEL: TIPTON 1222 
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The For increased efficiency... 
RECORD | 


adi Fale 
put it on‘ Castors 
|. MACHINE 
VICE 

















‘Putting it on castors’ is certainly 
the way to speed things up, and to 
an amazing extent when the right 
castors are used for the job. The 
varied uses of Flexello castors are 
virtually limitless. They are used in 
nurseries and steel mills, aircraft 
plants and beauty parlours. Flexello 
has the range, the service and 
facilities to make castors the true 
servant of the production manager, 
the hospital matron, the restaurant 
manager or the storekeeper. Closest 
inspection, superior design and up- 
to-date production methods have 
made Flexello the largest castor 
manufacturer in Europe. 










| designed for Production Engineers 
by Production Engineers 








—_d 





3 Only a very small section of our range 
Width of Jaws Weight Ibs. List Price is shown here. Please send for catalogue 
‘ No. 156 E ora technical representa- 
* No Lift tive for industrial advice. 
* Reversible, Precision Ground Jaws 3 " 12: 140 /- 
* Guaranteed Strength and Workmanship . @®@7 
” s ¢ 
’ p % ‘a 
Full details of these Machine 4 26: | 90 Fe oes fay 2 
Vices and other RECORD " a CONSTANT QUALITY 
f TOOLS sent free on request q 40} 250 /- « Q 
co DEPT. | CASTORS 





—— MANUFACTURERS 


C. « J. HAMPTON LTD., RECORD TOOL WORKS, SHEFFIELD 2 FLEXELLO CASTORS & WHEELS LTD., SLOUGH, BUCKS. Tel. SLOUGH 24121 


aicd HEAVY WELDED 
FABRICATIONS 


Class | welded vessels, heat exchangers, agitated mixing vessels, sectional 
storage tanks, underground petrol storage tanks, tanks and vessels lined with 

lead, rubber, Lithcote, ebonite, or plastic and special paints; stainless steel 
vessels of every description, and elas Sigh exiay bob stanton 
prototype machinery fabrications, a 

all done from draughtsman to the 


finished product. 














Other manufactures include :— 


@ DIESEL DUMPERS 

@ PALLETS & STILLAGES 

@ DUST EXTRACTION PLANT 
® VENTILATING LOUVRES 


: The above transformer tank is one of 16 made for @ MASS PRODUCED PRESSINGS 


one of the world’s best electrical companies overseas, 
and weighed over 7 tons each. & WELDINGS 


BATES BROTHERS (Engineers) LTD. 


RELIANCE WORKS, BAGULEY, WYTHENSHAWE, MANCHESTER 


Phone: WYThenshawe 3411 (5 lines) 
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Manufacturers of... 
| © STEEL sins: - sections 
| COLLIERY ARCHES e« PIT PROPS 
| SLEEPERS and nant bee 3: Rags 
© PIG IRON cw: 
| IRON & STEEL sis 

FERROUS 
| | e CASTINGS NON FERROUS 
| 
| GUEST KEEN IRON & STEEL CO. LTD. 
: Telephone: Cardiff 33151 East Moors, Cardiff. Telegrams: ‘‘ Billets, Cardiff” 











ATRITOR prven-PUuLvERISER . 





Self-contained, clean and quiet in 


operation. 


Dries, grinds and fires in one 


operation. 


High efficiency with low grade 
fuels. 


Extremely flexible, will handle a 
wide range of coals. 


. « « for the pulverised-coal firing of boilers 


Particularly suitable for the firing of Lancashire, Economic and Water-tube 
Boilers. 


Ability to follow highly fluctuating loads with rapid get-up from cold. 





ALFRED 
——————— 









HERBERT | 


L7D., COVENTRY 
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Entizely automatic 


BUCKAU-WOLF 
Slot Bunker with Bunker Discharge Wagon 


Elimination of all bunker closing devices. 


Entire'y automatic discharge over the entire length as well as in any 
section of the bunker. 


Continuous regulation of the flow within wide limits. 

Preparation of any mixtures of different materials for conveying. 
Regulation by remote control of the flow and proportion of the mixture. 
Simple maintenance, greatest reliability in working. 

Simple bunker design. 


Low costs of installation. 


| 


With our long experience in the specialized field of building 
slot bunkers and bunker discharge wagons we are always 
at your disposal to solve any problems relating to them. 
We invite your enquiries. 


————"\, 





MASCHINENFABRIK BUCKAU R.WOLF bw 4 


AKTIENGESELLSCHAFT - GREVENBROICH-NEUSS 
WESTERN GERMANY 











28 THE ENGINEER Jan. 3, 1958 





POLYBLOC 


~~ GRAPHITE HEAT EXCHANGERS 


PATENT NOS. 736,305 : 739,906 


for maximum heat transfer of corrosive fluids 





@ Made from pressed and machined Monolithic @ Compact design in standard and interchangeable 


Graphite Blocks. units. 
, @ The Graphite Blocks are provided with two groups 
@ Extremely short fluid passages create high turbulence of flow passages for two different heat exchange 
for maximum heat transfer. fluids. Graphite has a high heat conductivity, 


ensuring rapid heat transfer. 


@ Turbulent flow retards formation of film and scale a ; 
@ The absence of cemented joints eliminates heat 


@ Corrosive fluids in contact only with impervious transfer barriers. 
graphite blocks, which have excellent resistance to @ Standard and smal! model blocks are available as 
acids, alkalis, solvents and other corrosive fluids. required, permitting a wide range of heating surfaces. 


Leaflet No. 11 gives full details. 
Send for your copy NOW! 


RobiSem Trea sy Ltd. 


ROTHERHAM 





Telephone: 4201-6 (6 lines) 


THE SIGN OF 
GOOD WELDING 




























= 
es & 
J COMBINED CENTRELESS HEAVY DUTY BAR PEELING-AND 
TURNING MACHINE WITH LOADING AND UNLOADING: ~ 
ARRANGEMENT . . | ve 
: OF OUR MANUFACTURING PROGRAMME |. 
SECTION D: Ls Se he 
“MACHINES AND PLANT FOR THE « le 
NON-CUTTING AND CUTHNG PROCESSES > es 
FOR THE FORMING OF BARS; TUBES - : 
AND SECTIONS 7 
if L 
< | F 
HORIZONTAL-FORGING a 
NYG sIIN = 9 
(@) mn OlU) 
MANUFACTURING a ests 
PROGRAMME Ped 1 
| SOLINGEN oe i" 
SECTION B: ————— ee 
SPECIAL MACHINES 
FOR FORGING SHOPS 
BRITISH AGENT: F. W. KUBACH, 12 SYLVAN ROAD, LONDON S. £19...) © 55 
TH. KIESERLING & ALBRECHT Giemsa 
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DOUBLE MUSHET 


HIGH-SPEED STEEL 


TWIST DRILLS 


We do not know the number of holes made every day 











throughout the world by fast-cutting “ Double Mushet ” 
drills, but we do know that all of these drills are of con- 
sistent top quality. Manufacture throughout within the 
same organization makes possible rigid production con- 
trol in inspection, from the melting of the steel to the 


despatch of the finished product. 


POCKET DRILL SETS 


Four sets of drills are available packed in attractive metal 
containers of cigarette case size. No more lost drills 


for the Practical Engineer and Handyman. —_— 









Please write for descriptive folder. 
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FINE STEEL MAKERS - STEEL FOUNDERS - ENGINEERS’ TOOLMAKERS 


SAMUEL OSBORN & CO LIMITED. | 





LYDE STEEL WORKS, SHEFFIELD 
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all descriptions 
in alloy and Carbon Steels 


(all heat treatment facilities ) 





T. S. FORSTER & SONS LTD 
FORGEMASTERS AND ENGINEERS 


COPPERAS BANK FORGE, SUNDERLAND 
TEL: 2876 "GRAMS ‘FRAMES’ S’LANO 












‘sLILY”’ 


BRAND 


CHILL CAST 
PHOSPHOR BRONZE 


CORED OR SOLID 
Available from stock in a wide range of 
sizes up to 104" dia. Laboratory control 
ensures a close-grained hard wearing 
material, free from hard spots and 
easy to machine. Especially suitable 
for bushes and bearings calling for 
the heaviest duty. Prompt deliveries. 


Write for catalogue of weights and sizes 


Ask for our new illustrated brochure 





CHARLES CARR LTD. 
Incorporating THE NON-FERREOUS CASTING.CO. (B'HAM) LTD. 
GROVE LANE - SMETHWICK 40 - BIRMINGHAM 
TEL: SMETHWICK 1231-2 : 
LONDON OFFICE 


19 GREAT WINCHESTER ST., £.C.2. LONDON WALL 6714-5 






















Uorking ule Steel 








Every job, from a single unit fabricated in our shops 
to an extensive erection on some remote site, is built 

to the same high standard of quality—a standard 
that is never relaxed. For your next contract 


specify Steelwork by the Lanarkshire Welding 


Co. Ltd. 


——_ The 
Lanarkshire 


Telephone: MOTHERWELL 1071 
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Convert to 
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FABRICATION 
Profitable power 








and the 
industrial 
Scene 


Fabricated pipeworks by Steels Engineering 
installations are leaving our Crown Works for all 
parts of the world. Pipe layouts are prepared 
with complete accuracy from site measurement 
and drawing details to facilitate rapid erection 
Valuable service is being rendered in the marine, 
chemical and oil industries, great nationalised 
industries, and atomic energy projects. 

Steels offer a wealth of specialised experience to 
every type of pipe fabrication, will advise upon the 
metallurgical suitability of materials and all design 
facilities are available. A well-equipped laboratory 
provides facilities for both destructive and non- sai power more performance and more profit 
destructive testing of welds. The manipulation se . 


d welding of all f tub i high 
ed yey: Dagtatly amthedmaaphae eater tin CUMMINS TURBOCHARGING boosts horsepower 


level of skill and experience and exceptional 


Now you can re-equip your plant with CUMMINS 
world-famous TURBODIESEL* engines and obtain more 


engineering qualification. Steels Engineering = ; , . , ; 
Installations are world renowned for quality and without increasing engine capacity. 


high standards. 

Our fabrication methods include all new and est- 
ablished principles of manipulation, welding, | ; 

fanging and screwing in ail the materials cient than any other diesel or petrol fuel system. 
normaily used in the manufacture of tubes :- 


CUMMINS PT* fuel system is simpler and more effi- 


CUMMINS diese! engines are available for sterling from 
3 Mild Steels; Carbon Molybdenum and 150-335 b.h.p. Complete nation-wide servicing facilities are 


Chromium Molybdenum Steels. available to ensure maximum earning capacity for your 


Stainless Steels CUMMINS diesel engines all the time. 


(austenitic and heat resisting). 
Cast Iron. 


J | 


gives you the BIG plus | MORE PROFIT 


Aluminium and Aluminium Alloys. 





* 
* 
3% Copper and Copper Alloys. 
* 
* 


Plastics. 


(Fabricated to both British and 
American standards) 


CUMMINS DIESEL SALES &% SERVICE LTD. 


25 BERKELEY SQUARE, LONDON, W.1. 


STEELS ENGINEERING INSTALLATIONS LTD Mayfair 9090 


CROWN WORKS, SUNDERLAND j7ff{ Tel: Sunderland 56281 (10 lines) SPARES & SERVICE: HUNSBURY WORKS, NORTHAMPTON 
Northampton 5262 


U.K. & OVERSEAS SALES OFFICE: 143 SLOANE ST., LONDON, S.W.1 
Tel: London, SLOane 6178 (5 lines) Grams: Steelascos Knights London. 
¢C 8%2-1 


* Trade Marks of Cummins Engine Company, Inc. 
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RUBBER IMPROVEMENT LTD. 


who pioneered the original multi-ply . 
Fire Resistant Conveyor Belting 


announce a 
revolutionary development 


of an entirely new type of multi-ply Anti-Static 
Fire Resistant Conveyor Bélting. 


As a culmination of a research programme over the last two years 
a National Coal Board Full Approval has been granted for 


RILFLEX 


(Patent Application No. 1866/56) 








*RILFLEX ?’ is built on a foundation of ‘ Terylene’ polyester fibre. 


*‘RILFLEX ’ is stable and not subject to atmospheric conditions or the 
influence of moisture. 


*RILFLEX ?’ has very much higher flexibility in the length than cotton duck 
belting and will function satisfactorily with the smallest pulleys. At low 
temperatures it is far superior to cotton duck belting. 


*RILFLEX’ beds down immediately and troughs perfectly. 


* RILFLEX ?’ because of its high tensile strength and other properties is 
cheaper per I’’ width per 100 Ibs. than any other approved multi-ply belt. 


*RILFLEX? resists mildew and other micro-organisms. 
* RILFLEX ® has high Wear-Resistant P.V.C. Covers. 
* RILFLEX ’ resists shock loads. 


*RILFLEX? is lighter in weight and much thinner in substance than a 
cotton belt of equivalent strength, thus ensuring easier handling 
and a lesser number of joints. 


* RILFLEX ’ means substantial savings in plant, power, labour and 
other costs. 


*‘RILFLEX*’ REDUCES THE BELTING COST PER TON CARRIED 
RUBBER IMPROVEMENT LTD * WELLINGBOROUGH - NORTHANTS ~- Wellingborough 4033 
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ina nuclear 
direction 







H. M. HOBSON LTD. have for 
many years specialised in the design and manu- 
facture of aircraft components calling for the 
highest degree of ingenuity and precision engineer- 
ing. Although these activities continue in full 
swing, the Company have now entered the nuclear 
field and are engaged in the design and production 
of reactor control components and other ancillary 
equipment in collaboration with the Atomic 
Energy Authority. These items include the con- 
trol systems for the following important Research 
Reactors: F.443 (Dido) for Harwell, A.E.443 
for Sydney, Australia, and the R.E.775 (Pluto) 
for Harwell and Dounreay. Design, development 
and manufacture is proceeding on an automatic 
machine for introducing isotope specimens into 
the reactor and removing them after the requisite 
irradiation time; precision small pressure vessels 
and other experimental equipment for testing 
samples of various materials in the reactors ; and 
control mechanisms for a new zero energy reactor. 


Hobson 


SPECIALISTS IN PRECISION ENGINEERING PROJECTS 



















































H. M. HOBSON LIMITED, WOLVERHAMPTON, ENGLAND 


4 3053 
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TANGYES LIMITED smerawick sixMincHAM 








Equip with KING DICK 


Precision-made under carefully controlled 
conditions, KING DICK Hand Tools set a 
superlative standard for Heavy Engineering 
work. 


Please send for fully illustrated catalogue 
which will give you complete details of our 
range of hand tools. 


) BRITISH 
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HAND TOOLS 


ABINGDON WORKS. KINGS ROAD 
TYSELEY . BIRMINGHAM, I! 


a HEAVY DUTY 

RING SPANNERS 
A formidable tool when used in con- 
junction with our special tubular 
handles 

































<a 





OPEN ENDED 

PODGER SPANNERS 

In B.S., B.S.W., American, A.F and 
Unified Hex. Sizes 





SLOGGING RING 

SPANNERS 

Available in B.S., Whitworth, Ameri- 
can, A/F, and Unified Hex. Sizes to 
suit all requirements. 





FLAT 74° SLOGGING 

RING SPANNER 

In B.S., B.S.W., American, A/F and 
Unified Hex. Sizes. 


PODGER ENDED SOLID 
BOX SPANNERS 


In B.S., B.S.W., American, A/F 
and Unified Hex. Sizes. 


RING PODGER SPANNERS 
A heavy-duty too! supplied in all 
go sizes to meet your requirements. 


DOUBLE OFF-SET 











ih RING SPANNERS 
‘| Forged in Chrome Vanad- 
4 ium Steel to withstand the 
hardest work. 


a 7 a 


: oh 
ties, oo = =. I 
h j —— 






POWER 
OPERATED 
SOCKETS 
For assembly 
lines, heavy en- 
gineering and Hicycle Tools. In 
3%, 4", 2, 1, 1b" and 24° Square Drive. 
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Centrifugal Sand and Gravel Pumps with Diesel Engine Drive 
Sizes 4” to 8” 


EASTON & JOHNSON LTD. - TAUNTON, ENGLAND 


TELEPHONE 3146 GRAMS: EASTWALD, TAUNTON 

















The new organisation 
will utilise the 
manufacturing facilities 
of Messrs. George 
Adlam & Sons Ltd., 
Parnall Road, 
Fishponds, Bristol, and 
it is intended that the 


PU LVERIZERS ; economies effected by 


this arrangement will 





, be passed on to our 
e 4 valued customers in the 
DUST COLLECTO RS : form of more 
F competitive prices, an 
% eventual 48 hour spares 
N O W iy Service and a greatly 
AIR CONVEYORS 7 improved engineering 


and research 


‘ m a r k e ted p 7 programme. 
ACCESSORIES, by | 








% 





ACHINERY LTD Technical Sales Office: LONDON, 1 Dover St., W.1 


Tel: HY De Park 9528/9 
BRISTOL: Parnall Rd., Fishponds 


PULVERIZING M 


In association with PULVERIZING MACHINERY DIVISION, METALS DISINTEGRATING COMPANY INC. Summit, New Jersey, U.S.A. 
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diesel power 
for the county of 


KENT 


The Central Electricity Authority has at Ashford ‘B’ one of the largest 









diesel generating stations in Britain. Five Mirrlees KVSS12 engines are , 
installed, each developing 2900 B.H.P/2000 kW at 428 r.p.m. In addition the 
C.E.A. has installed Mirrlees K and KV type engines in seven other stations 


in Britain. 





diesels | 


ub 


MIRRLEES, BICKERTON & DAY Ltd., HAZEL GROVE, STOCKPORT, CHESHIRE 
A Member of the BRUSH Group 
Telephone: Stepping Hill 3841 (14 lines) Telegrams: ‘Mirrlees Telex, Manchester’ 


Ike 








his 
ump Is 


riceless 


Rhythmic, purposeful action . . . pumping to maintain a vital flow. That is the story of the human 
heart, told simply. We at Measurement take this opportunity of linking it with the story of the 
pump in Industry. Go to the heart of any industrial liquid process, and you will agree that a good 
reliable pump makes all the difference between long-term success or failure. 

Where the requirement is for a pump to handle lubricating and non-abrasive liquids, there is a 


ROTOPLUNGE pump to suit whether the need is for constant or variable output. 






ROTOPLUNGE PUMPS FOR INDUSTRIAL LIQUID PROCESS 


plunger-type pumps... . gear pumps . . . automatically reversible 


pumps .... variable capacity pumps. 


The variable capacity pump illustrated is 
of the rotating valveless type, which may 
be varied from maximum to zero whilst 
running. It is suitable for most 
non-corrosive, non-abrasive liquids of 
practically any viscosity and temperatures 
up to 200°F. This type is available in 


capacities from 70 g.p.h. to 1,000 g.p.h. 


Made by MEASUREMENT Ltd. 


TAMESIDE WORKS, DOBCROSS NEAR OLDHAM 
ALSO MANUFACTURERS OF LIQUID METERS AND CONTROL APPARATUS 


Deiph 285 & 29 Telegrams : Supermeter, Dobcr 
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RTB Stainless Steel Sheets 


manufactured at Panteg Works, Griffithstown, 
Pontypool, are extensively used in many 
and various branches of industry. 


RICHARD THOMAS 
& BALDWINS LTD 


47 PARK STREET, LONDON, W.1 Telephone Mayfair 8432 





We supply blast furnaces, steel plants and rolling mills, cranes and 
loading installations, hoists, compressors and building equipment to. all 
parts of the world 
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TUBE RE-HEATING FURNACE 





Oil-fired Furnace installed at the Clydesdale We specialise in the design and con- 


struction of :— 


Works of Stewarts & Lloyds Ltd., for re-heating Open Shearth Furnaces. 
Soaking Pits. 






tubes 93” dia. and 46 ft. long from 700°C to 


Furnaces for Aluminium Melting, Coil 
Annealing and Slab Re-heating. 





950 C prior to sizing mill. The furnace is fully 





Stress Relieving Furnaces, 






instrumented, controlled in 3 zones and com- Forge and Heat Treatment Furnaces. 
; Shipyard Plate and Bar Furnaces. 
plete with charging and discharging equipment. Mould Drying Stoves. 





Modern Lime Burning Kilns. 













PRIEST PRIEST FURNACES LIMITED : LONGLANDS © MIDDLESBROUGH 


also at TELEGRAPH BUILDINGS HIGH STREET SHEFFIELD 





The last word in 
Furnace design 
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For your technical Library 
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Jan. 3, 1958 


A new series of Brochures on 


SPECIALISED LUBRICANTS 


ANTI-SCUFFING PASTE AND 
ANTI-SCUFFING OIL 


Publication No. 1 


Anti-Scuffing Paste is the most effective means of 
applying Molybdenum Disulphide for dry lubri- 
cation. Used where ordinary oils and greases 


cannot be applied. Withstands immense heat and 
pressures, and has remarkable anti-seize pro- 
perties. Approved under D.T.D. 900 4284. Anti- 
Scuffing Oil enables Molybdenum Disulphide to 
be used in circulating systems, oil lubricators, and 
so on. 











KILOPOISE LUBRICANTS 


» as Ragone instrument Greases 














Publication No. 2 

R.T.D. COMPOUND 
The modern cutting medium for severe metal 
operations. Consists entirely of additives, and 
counters the effects of high pressure and frictional 
heat in drilling, reaming and tapping [stainless 
steel, alloy steels, nickel and titanium. Has 
lengthened tool life up to 30 times. 


Publication No. 3 


MOLYBDENISED LUBRICANTS 

The remarkable anti-friction and pressure resist- 
ing properties of Molybdenum Disulphide have 
been incorporated in a wide range of specialised 
lubricants, which are dealt with in this Brochure. 


Publication No. 4 


WATCH AND CLOCK OILS 

A complete range for the Horological and Instru- 
ment Engineer, based on the best continental 
blends and improved by up-to-date refining 
methods. Includes a series of synthetic oils which 
remain fluid down to —65° C.; and Molybdenised 
oils in all viscosities. 


Publication No. § 


KILOPOISE LUBRICANTS 

Extreme viscosity lubricants to damp free motion 
and ensure a slow, even action in such components 
as optical focusing movements, variable condensers 
and potentiometer spindles. Widely used through- 
out the optical, instrument, radio and electronic 
industries. Special grades available for use as 
Core Locking Compounds on I.F.T.s and other 
electronic assemblies. 


Publication No. 8 


MOLYTONE GREASE 
Actually a series of specialised lubricants combin- 
ing Rocol Bentone Grease and Molybdenum 
Disulphide. These greases have no melting point 
and are effective from below zero to 450° F. They 
withstand tremendous pressures and provide 
positive lubrication even in ‘ starved’ conditions. 
They possess outstanding anti-friction properties. 


Write to  een@ene about LUBRICATION 


These Brochures are available from : 


ROCOL LTD 


IBEX HOUSE, MINORIES, LONDON, E.C.3. 
Telephone : ROYal 4372 


or ROCOL HOUSE, SWILLINGTON, Nr. LEEDS. 
Telephone: Garforth 2261/2. 


a 
RAGOSINE 


n.d.h. 2372 
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All Joseph Adamson electric overhead travelling cranes are 
built to give unfailing service under the most exacting con- 
ditions. Generous proportions, provision for easy maintenance 
and the special attention given to operator control and safety 
measures are features of Joseph Adamson cranes. Electric 
overhead travelling cranes can be supplied to all specifications, 


including cranes suited to the most exacting 24 hours-a-day 


proc ess W ork . 


JOSEPH ADAMSON & CO. LTD. 
7. ; 


0.BOX 4 ns YY 2 Ee CHES HERE 


in association with 
Adamson Alliance Co. Ltd., 165 Fenchurch St., London, E.C.3 
The Horsehay Company Ltd. Wellington, Shropshire 


THE ADAMSON GROUP 


JA.N2 









Waste Heat Kecovery Plant 


Specialists in the design and construction of Steam-Raising 
Plant, utilising waste gases, in the Gas, Chemical and Ceramic 
Industries; also the Iron and Steel Industries. Heat-Recovery 
from internal combustion engines and similar prime movers in 
Land and Marine Installations. A direct method of saving fuel. 


SPENCER - BONECOURT - CLARKSON LTD 
28, EASTON STREET, LONDON, W.C.1. TEL: TERminus 7466 














(HYDRAULIC AND FLOW TURNING) up to 7ft. 6in. dia. 
GENERAL SHEET METAL WORK 
POWER PRESSWORK ; 
ARC & OXY-ACETYLENE WELDING 
DEEP DRAWN PRESSINGS 
SHAWE METAL SPINNING 


Swinton Street, King's Cross, London, W.C.1. 


WORKS 
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‘Just the 
job!’ 


We specialise in turning out 

the right part for the job, 

especially in the field of 

automatic and capstan bar 
work, 





Have you a particular prob- 

lem in the repetition field ? 

Send us your drawings and 

enquiries and leave the rest 
to us ! 


Leaflets sent to you on request 





COLLARS - WHEEL 
KEYS - BOLTS & NUTS 
STUDS - SCREWED ROD 
TAPER AND COTTER 
PINS 











SPECIALISTS IN 
REPETITION WORK 
Ss OF EVERY KIND 


H. FORDSMITH 
HADFIELD ST. WORKS 

| CORNBROOK - MANCHESTER, 16 
Telephone: Trafford Park 1615-6 
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BUCHANAN BROS. LTD. 
80 Commerce Street, 
Glasgow, C.5. 
* Phone——— 
Thermometers SOU 0858 
Gauges 
WE 
MANUFACTURE inti 
THE INSTRUMENTS Guuges | 
THE ENGINEER REQUIRES 
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MONOCABLE & BICABLE ||/— SS ee 
SYSTEMS CABLEWAYS ER CASTINGS 


Over Sixty Years’ Service to the a wide variety 


mining Industry throughout the World in irons pecifications 












Catalogue sent on request 


The Harper Range includes Grey Iron 
Dent Spheroidal Graphite Iron and 


Meehani ll with the fe 
ROPEWAYS LTD mal ¢ Harper Skin “ with the famous 


62 LONDON WALL, LONDON, E.C.2. JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 


Telephone : National 0124/5 Telegrams : ** Repeways*’ London ALBION WORKS Prone WILLEN WAL’ WILLENMALL 
RONDON OFFICE SEAFORTH PLACE 6 KINGHAP ATE LONDON SW Tel TATE GALLERY 0286 
MANCHESTER OFFICE: cio & § Brown & Partners Led 2468/9 Royal Exchange, Manchester 2 
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AT BOWATERS MERSEY PAPER MILLS... 


LINATER takes the ‘wurry out of slurry 


For five years now Bowaters have experienced trouble free 
service from three 3" LINATEX pumps handling china 
clay slurry. 

Long-life Linatex—g5°, pure natural rubber—tough and 
abrasion-resistant, is the secret behind the success of these 


pumps. 





As a result, Bowaters have installed this 6 inch Linatex 


Pump for the job of stock re-circulation and feed to filter. 


Our Resident Engineer for your area ts always ready to discuss, 
and help solve, your pumping problems. 





AT THE 
EAST LANCASHIRE 
PAPER MILLS 


Linatex valves were 
chosen for the abrasion 
- and corrosion-resistant 
ee qualities of this 
tough material. 













A 2 PUMPS & VALVES 
WADE ENTIRELY AT OUR 
YA CAMBERLEY WORKS 


WILKINSON RUBBER LINATEX LTD - CAMBERLEY » SURREY - Telephone: Camberley /595 - Factories and Distributors throughout the world. ey HNO 








THE 


Jan. 3, 1958 


| gather Ransome & Marles 
have a substantial export 
trade ? 

Yes. Businessoverseas has 
been done for many years 
through agents and subsidiary companies. Among our 
biggest customers are many of the newly industrialised 
countries in Africa and the Far East—countries which are 
now equipping themselves with machineryatan enormous 
rate. We also export our bearings to the established 
industrial areas—to Europe and North America—where 


our products enjoy a long record of first-class service. 


RANSOME & MARLES BEARINGCO. LTD®* NEWARK-ON-TRENT * ENGLAND 
TELEPHONE : NEWARK 456 AND TELEX 37-306 





ENGINEER 





You have, of course, a worldwide network of agents to support 
this export trade ? 

We have indeed. Something like eighty agency offices 
throughout the world. We are concerned, mainly,-with 
providing an unrivalled on-the-spot service for overseas 
industry. Firstly, we produce bearings that will stand up 
to arduousconditionsof work in everyclimate. Secondly, 
local users are thoroughly informed about all the factors 
affecting the actual running of the bearings. Thirdly, the 
purchaser is safeguarded with after-sales service. These 
are our obligations to the foreign manufacturer. | think 
it is fair to say that we meet them very successfully, 
because we are constantly expanding our export business 
and shall continue to do so in the future. 
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| ~ AUTOMAT IRON castings 


are definitely the best for 





” and strength 
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SERVING THE WORLD’S BIG SHIPS_ 











CRANES © stotuert « prt itp 


ENGINEERS 
BATH ° ENGLAND 


geongnew OFFICE: £8, VICTORIA & FRE T,. 8.0. 





DUSE 
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1,500 p.s.i.g. at 1,050°F 


(105 kg/cm’ at 566°C) 





These are the exacting steam conditions at C.E.A.’s 





new Meaford ‘ B’ Power Station—a measure of the 
| advanced design of the four BT'H 60-MW hydrogen- 
cooled turbo-alternators already installed there and 
on order. 














Turbo-alternators by 




















BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED - RUGBY - ENGLAND 
an A.E.1. Company A5133 
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Bifurcators 


Bifurcators, for handling corrosive 
fumes and high temperature or 
hazardous gases, are just one ex- 
ample from the Air Control fan 
range—the most comprehensive avail- 
able from one British manufacturer. 





The STANDARD 
BIFURCATOR range covers :— 


Blade diameters : | 2" to 36" (in steps of 3’) 
Blade aagles 2 20° to 34° 
Volumes : up to 20,000 c.f.m. 





Pressures : up to 2” w.g. 


ih 


{f 


FANS - 


‘ 


DUST COLLECTORS AIR CONDITIONERS - 


‘DU 


1 


FILTERS - 


/ 
/ 


FANS - 


Temperatures $ up to 180°F. 
In addition, SPECIAL versions are available 
for higher temperature operation. 


ACI Bifurcators are covered fully by our 
Publication F 5714. The complete range of 
ACI Industrial fans, both axial and centrifugal, 
is covered by our Publication F 5701, May 

we send you your copies? 


the greatest range of industrial 


EARN Ss 


of every type, size and duty 


Britain’s leading air-treatment engineers 


AIR CONTROL 


INSTALLATIONS LIMITED 
RUISLIP - MIDDLESEX - RUISLIP 4066 
LONDON « BIRMINGHAM - MANCHESTER * NEWCASTLE GLASGOW 
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HYDRAULIC 
GEAR PUMPS 


Yj; 
Uj; 





Robust.....Reliable..... Efficient 


e Compact, practical design. e Attractive prices. 
e Special renewable wear plates fitted. 
e Suitable for pressures up to 1500 Ibs./sq. in. 


e Available in 8 different sizes, for foot or flange 
mounting, each a complete pumping unit. 





e Also available complete with power-take-off unit and 
control lever. 


an organisation with half a century of experience of 


Every Norga unit is backed by Angus specialists, and 
the manufacture of precision gears pressure seals. 








¥ To George Angus & Co. Ltd., Gear Division, Prince Consort Road. 
% Hebburn on Tyne. 


Please send me details of your new Norga Hydraulic Gear Pumps. 





POST THIS 
cCOuU-ONW 
FOR FULL COMPANY ....... 


eee Su Uee Peakeuceh Gocckd Ware Suvkaaatabobeancenutiees om 
ADDRESS .. ses aaiosdaecoan hh ps caahb ne tra peel pabiuk 
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remember — there is a 


PERRY 


CHAIN AND CHAIN DRIVE 
for every industrial application 


May we send you further details? Please write to:- 


LTD., 


PERRY CHAIN COMPANY 





ENGINEER 


A NEW RANGE OF 


’ PERRY 


GIRDER SECTION 
. CONVEYOR CHAINS 


TYSELEY, 
(One of the Perry Group of Companies) 








Patents Pending 





Are available from stock in a 
range of from 2” up to 43” pitch. 


Are built like a precision chain to 

withstand continuous heavy duty. 

Are resistant to twisting or kinking. 

Have a guaranteed breaking load of 6,000 Ib. 
Are additional to our extensive 3,000 Ib. range. 
Eliminate the need for heavier type chains 

and chainwheels, thus reducing overall weight 
in unit construction of conveyor systems. 
ATTACHMENT PLATES. All chains in this 
range can be supplied with standard K type, 

F type as well as several other specialised 
forms of attachment plates. 

Conform to British Standards dimensionally, 
and may be used in conjunction with existing 


chainwheels and pinions in the 3,000 Ib. 
breaking load range. 


BIRMINGHAM, I! 
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Some of the Level-luffing Portal Cranes destined for the port of Hamburg in the 
process of erection; carrying capacity 3 tons, radius 25m. 


6000 b.h.p. Co-Co Electric Locomotive 
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OUR 


® FRIED. KRUPP | troouction 


PROGRAM: 





Industrial Plants : 
Complete iron and steelworks; blast furnace plants ; Renn-kiln 


plants; sintering plants; rolling mills; forges; foundries; cement, 
lime and gypsum works; chemical factories and complete plants for 
making artifical fibres. 

Coal and Ore Preparation Plants 

Steel Structures, Bridges, Hydraulic Engineering Structures 
Civil Engineering and Reinforced Concrete Structures 
Castings and Forgings 

WIDIA Sintered Carbides, WIDIA Carbide Tools 
Fabricated Plate Work and Piping 

Locomotives of a!l Types, Rolling Stock 

Cranes of all Types 


Boom Stackers, Belt Conveyors, Excavators 


Machinery: 


Gear units, pneumatic tools, centrifuges; sheet metal working and 
tin box making machines; cable making and stranding machines; 
edible oil recovery plants; machines for working rubber and 
plastics; solvent-extraction plants, and others. 


Diesel Engines 
Motor Vehicles 


Ships and Marine Engines 


Breakdown Crane for railway service at the 1957 Hanover 
Fair; carrying capacity 120 tons, radius 6.1m v 





tHe 








Paddle-wheel excavator, bucket capacity 1.05 cu. yds., digging height 92 ft., crowd 


Rotary Cement Kiln 


All enquiries and Communications 


co sole agents in United Kingdom 


J. M. J. MAUS Ltd. 


35, New Broad Scr., London, E.C.2 
Telephone: London Wall 6934/5/6 
Telegrams: Hicbat Ave., 


Telex: London 28271 





London 


Field Assembly of an Absorption Tower 


LP-Turbine Rotor of Cr-Ni-Mo Steel 
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40 ft. 
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FRIED. KRUPP*ESSEN (GERMANY) 
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Seat being fitted into ’ Bus interior 





ON-OFF, ON-OFF 


The “‘Flexilant” Grip makes anything to which it is 







fixed, instantly and automatically attachable, detachable 
and replaceable. It is rigid and firm—self-placing and 
hygienic. It is simple, inexpensive and as long-lasting as 
the part to which it is fitted. Here is an example of 

its use—have you a similar need ? 










Mia i leolt imme mmacan help your fixing problems 






PROV. PAT. NO, 16783/55 


RUBBER BONDERS LIMITED: DUNSTABLE: BEDFORDSHIRE: ENGLAND 


R.B.93 
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Over 85 years experience of forging techniques is exemplified in the 
present range of EUMUCO equipment. The benefits of this experience 
can be yours for the asking. 


WRITE TO THE SOLE AGENTS FORTHE UNITED KINGDOM 


rcCK M AN®4 


FACTORED MACHINE TOO 





13F67 


57 








Jan. 3, 1958 





THE ENGINEER 










RTS Se NO ee a es 
Ld 































































































roe 
== =e) 


 FERRANTI 


3—PHASE MAXIMUM DEMAND ALARM 


and ensure that you do not exceed your predetermined maximum demand 
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Advance warning of approaching maximum demand — steps 











can then be taken to reduce load. 









Time dial (5 min, @ Load reviewed every five minutes. 


OO Ge 


BESS ELPISTILITTttt 


resetting) 





e Large clear dial for easy setting of maximum demand pointer. 


Maximum 


demand pointer € Load pointer and time dial clearly visible. 


Load pointer e Substantial contacts for operating separate warning device. 





Sealing device 




















F1105/2 








* TELEPHONE 36531 










Just call me ‘Doc’ 


‘Doc’, here, to whom we introduce you now, 





is a personification of the many capable Smiths and 

Joneses who form the John Bull teams of scientists 
and technicians. ‘Doc’ has an infinitely elastic 

cranium, crammed with sound, practical knowledge 

of rubber in all its applications. He will always 

be happy to put his brain to work on your behalf. 


¢ JOHN BULL 








@ JOHN BULL RUBBER CO. LTD. (INDUSTRIAL SALES DIVISION) LEICESTER 
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Overall dimensions approximately 


30 inches square 





Machined tolerances to + .002 inches 


on parts shown 
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47 machining operations 


‘Tl alol-) ame) al-mm mele) 





Saves transport, double handling and storage space 


Close proximity of foundries and machine shops 
ensures instant technical liaison 


We are equipped to machine most types of castings in the following materials: 


Aluminium Alloys 


Magnesium Alloys 


Copper-based Alloys 
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Cast iron 
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KENT ALLOYS LIMITED 


tttt ROCHESTER, KENT + Telephone: Strood 7674 
A member of the SE Birtieid Group 
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First in Fluid Power 


Right from the drawing-board stage Baldwin 
pneumatic and low-pressure hydraulic equipment 
keeps one aim in view—-RELIABILITY. Polished 
hard-chrome plated cylinder bores and piston rods; 
self-adjusting, air and water resistant seals; rugged 
malleable cast iron and steel construction, com- 
pletely rust and corrosion proof inside and out; 
built-in cushioning to absorb the shock of heavy 
loads moving at high speeds and many other quality 
design features ensure absolute efficiency even under 
the most arduous conditions. Unit construction 
enables Baldwin to offer 432 standard types of 
cylinder with 6 bore sizes and 8 standard mountings. 
Ask any discriminating buyer, he will tell you that 
for quality, efficiency, reliability it pays to specify 
Baldwin Fluid Power. 





With Baldwin Equipment Quality, Efficiency, Reliability are ‘Built in’ 





BALDWIN Write now for your 
fitie vowte copy of this new 
Ota At cer eae rn a tae ane cab Fluid Power Cata- 


FLUID 
POWER 


BA L D WwW I N logue S-503, it gives 

F L U I D P oO WwW E R comp'ete informa- 
tion on the entire 
range of Baldwin 
cylinders, valves and 
accessories for 
pneumatic and 
hydraulic use. 





», 





— =) 











BALDWIN INSTRUMENT COMPANY LIMITED - DARTFORD - KENT - DARTFORD 2948 


One of the Harper Group of Companies. B36 
3 














will) 
Aah) 
WM 


mai ma 
wy 
bo 
a 4 
ae 


wy em! 
ei. 7B) 


Y 
b \\e 
¥ 


\\ 
*\ * 


THIS SECTIONAL VIEW OF A 
TYPICAL ‘DUROS’ WEIGHBRIDGE 
REVEALS THE REASON FOR OUR 
HIGH REPUTATION. 







FOR ROAD AND 


RAIL VEHICLES The massive construction of frame and levers, the clean 

Sil design, the adjustable knife edges, with other points of 

0 F A N Y S I ZE. NO’ interest, are illustrated clearly in our current brochure. 
. May we send you one ? 


ASHWORTH ROSS & COMPANY LTD. 


MIDLAND IRON WORKS, SCOUT HILL, DEWSBURY. PHONE: DEWSBURY 1760 


C.W. 2536/39 
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ORY SWALE 






Extraction Pumps 


The Drysdale ‘‘Pervac’’ Pump has been designed for condensate extraction in 
high vacuum condensing plant where stable operation and high efficiency are 
fundamental requirements. 

The two stage arrangement is eminently suitable for this class of work as the first 
stage impeller is designed for best possible vacuum, while the second stage impeller 
deals with external head, and its efficiency is unimpaired by consideration of 
vacuum. 


These pumps are of the Centrifugal Split Casing type and are available in a full 
range of sizes and capacities in both vertical and horizontal types. 


DRYSDALE & CO. LTD., 


YOKER - GLASGOW 
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RUHRSTAHL 


ec. 


Crankshafts e Connecting- and Piston-Rods 
Pistons and Cross-heads e Propeller Shafts 


Rudder Shafts e Propelier Brackets 
Gear Wheel Rims 





Stern Frames @e Rudder Frames 


STEEL CASTINGS Propeller Brackets Propellers 


IRON CASTINGS Propellers e Cylinder Liners 


Dished Ends e Special Bottoms and all Pressed 


DISHED and PRESSED PARTS ee ee 


Starting-Air Containers and Exhaust Boxes 
Transport Containers for Ships 


WELDED CONSTRUCTIONS Housings and Foundation Frames for Marine Engines 


Gear Boxes and Gear Wheels e Stern Frames 


RUHRSTAHL AKTIENGESELLSCHAFT 


HENRICHSHUTTE 
HATTINGEN (RUHR) GERMANY 





Agents for Scotland, Newcastle-on-Tyne and Northern Ireland: A. & J. McCulloch & Miller, 180, West Regent Street, Glasgow, C.2. 











Jan. 3, 1958 





SOCKET 
SCREWS 


10,000,000 IN STOCK 
ALL SIZES 


@ ORDER NOW ®@ 


PLEASE WRITE FOR OUR 
MONTHLY STOCK LISTS. 


DLL tiie 








GEORGE H. ALEXANDER MACHINERY LTD. 
: “Socket Screw Division” 
GUNS LANE + WEST BROMWICH - STAFFS 


Telephone: West Bromwich 1931 (5 lines) Telegrams: ‘Viking, West Bromwich” 


















Special axles for all pur- 
poses at reasonable prices, 
and good deliveries. 





€:! 
RUBBER BY-PRODUCTS (WARWICKSHIRE) LTD. 
86 Holloway Head, Birmingham 1 
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For Longer Life... 








Tel: MiDiand 3475 (5 lines) 
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YNDON 


GROUND THREAD 


TAPS 








These are the Taps 
that produce work 
of the highest class 

to fine limits of accuracy. 


We are always pleased to quote for taps and dies 
of a special character on receipt of specification. 





LYNDON TOOL WORKS, 
Teluphone WEST BROMWICH, STAFFS. 


WESt Bromwich 0517-8 











HAVE YOU 








A THICKNESS 
MEASURING 








PROBLEM ? 


Compact and easy to use, the Elcometer provides a simple 

economic method of measurement from one side without damage to surfaces. 
It gives split-second thickness readings of all non-magnetic 

coatings on ferrous bases with an accuracy 

of + §% + .0001”. Non-ferrous foils, sheetings etc., 

can also be measured if laid on a ferrous base. 

A wide range of models includes versions for gauging 

Ferrite percentage content of stainless steels and 

graphitic corrosion penetration in cast iron. 





THE 


ELCOMETER 


THICKNESS GAUGE 


COMPANY LIMITED 
Fairfield 1 Manchester 


EAST LANCASHIRE CHEMICAL 


Agents throughout the world. 














Measures :- 
@ Coats of paint. 
@ Vitreous Enamel. 
@ Tobacco Leaves. 
@ Plastic Coating or Sheets. 
@ Fibreglass Hulls and Bodies. 

® Non-ferrous Films of all kinds. 


For further information, send coupon for free booklet. 
You are also invited to seek advice from our technical experts. 


To East Lancashire Chemical Co. Ltd. Fairfield 1 Manchester. 
Please send me a copy of booklet “‘ The Elcometer Thickness Gauge ”’. 





POE i oorck cuit See 


Address ........... 


9 
8 
< 
Tcickiteritiageesiey eeend 
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HEAT 


TREATMENT 





x Capacity for case-hardening is now available in 
the most modern heat treatment plant in London 


Gas or pack carburising with full metallurgical 
control over all operations 


up to 36” dia. plus wide experience in the 
control of distortion 


Flame-hardening of gears up to 10 ft. dia. with 
latest electronically controlled equipment. 


x Gleason quenching press equipment for pieces 


E.N.V. ENGINEERING COMPANY LIMITED 


HYTHE ROAD, WILLESDEN, N.W.10 


Telephone: LADbroke 3622°3°4°5°6 


ENGINEER 











FOR MANY PRACTICAL PURPOSES 
engineers use 


“ : . p % 
Regd Trade Mark 
‘Plasticine’ has many important uses in engineering. Uses as wide 
apart as making experimental models and retrieving small parts which 
have fallen into a machine. ‘Plasticine’ is ductile, antiseptic, water- 
tight, stable in character, and it adheres quite easily to metal. It is 
ideal for sealing and for holding irregular objects in position. Every 


engineer should have ‘Plasticine’ at hand. For more detailed inform- 
ation on its uses write to: 


HARBUTT’S PLASTICINE LTD. (Dept. E), BATHAMPTON, BATH, SOMERSET 


Harbutt’s were the inventors and remain the sole makers of ‘Plasticine’ 



















BINOCULAR MAGNIFIER 


ot — 





CAN BE WORN OVER SPECTACLES 


BROOKES & ADAMS 
"ancled! 


BARR STREET HOCKLEY - BIRMINGHAM 19 
Ti he eee 2903-4 > GRAMS TELEBA, BIRMINGHAM 
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THOMPSON BROTHERS HAVE 
THE ‘KNOW-HOW’ ON... 








ICATION 


To produce large fabrications in 
Aluminium requires specialised 
welding experience (and the latest 
Inert Gas Metal Arc and Argon 
Tungsten Arc Welding processes) 
and a high technical knowledge 
of its metallurgical properties and 
stress limitations. 

Thompson Brothers with their 
generations of experience in weld- 
ed fabrication work and extensive 
facilities for testing the “‘big job” 
at every stage of construction can provide Aluminium Plant of the highest 
technical and functional perfection. 


THOMPSON 








BROTHERS 





THOMPSON BROTHERS (BILSTON) LTD. 
BRADLEY ENGINEERING WORKS - BILSTON - STAFFS. 
Telephone : Bilston 41264-8. Telegrams: Thompbros, Bilston 


London Office: 17 Surrey Street, Strand. London, W.C.2 
Telephone : Covent Garden 1701. 
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eS 
make TAPER’ LOCK your 
fixing to shafts 








Use a TAPER-LOCK Bush and fix your pulley to its shaft 
in less than a minute. TAPER-LOCK Bushes are inter- 
changeable too ; you can fit them to any diameter shaft. 
They cut out keywaying, save space and have no 
dangerous projections. 

TAPER-LOCK Bushes are off-the-shelf stock at 19 Fenner 
Branches. Many Distributors at Home and overseas also 
stock them. 


J°H° FENNER & CO°LTD° HULL 


BRANCHES AT: BELFAST, BIRMINGHAM, BRADFORD, BRISTOL, BURNLEY, CARDIFF, 
GLASGOW, HULL, LEEDS, LEICESTER, LIVERPOOL, LONDON, LUTON, MANCHESTER, 
MIDDLESBROUGH, NEWCASTLE-ON-TYNE, NOTTINGHAM, SHEFFIELD, STOKE-ON-TRENT. 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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a 
| 1,000-2,000 Ib. ‘Rider’ type Electric Fork Trucks. The British version 


* SPACEMASTER’ 
Model J Electric 


of the renowned Lewis-Shepard design. The compact low-cost ‘ electric ’ 


which turns in its own length. 





Model TMD Diesel The widely-used Coventry Climax 2,000 Ib. Diesel Fork Lift. Probably 
2,000 Ib. the most successful and popular small fork truck in existence. 


Three new models to be {exhibited for the first time. ‘UNIVERSAL’ 
4,000 lb. capacity—diesel powered, petrol engine powered, or electric 


powered. 


3 New ‘UNIVERSAL’ 
4,000 Ib. Models 


The rugged ‘Economist’ in capacities up to 7,000 lb., low-priced, yet 


‘ECONOMIST’ 
Models up to 7,000 Ib. with every modern engineering feature for heavy duty and high 
performance. 
AT THE 
MECHANICAL HANDLING EXHIBITION 


EARLS COURT, MAY 7—17— 1958 4 
COVENTRY CLIMAX ENGINES LTD. (Dept. Eng.), COVENTRY, ENGLAND 
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LEADERS AND CONTENTS 


It is an astonishing thing that though in these days 
our offices and homes are far better lighted than they 
were a hundred years ago and our eyes far better 
cared for, yet as decades pass increasingly readers demand 
that type sizes should be enlarged and reading matter 
be set in such a way that it shall be easier to read. We 
have kept up to date with this changing demand. Changes 
in the arrangement of our pages, in type sizes and in 
lay-out have been and are constantly being made. Nearly 
every such change is small in itself; but in sum, as readers 
can discover for themselves by looking at back numbers, 
they amount to almost revolutionary developments. 
But occasionally a change is sufficiently marked to prove 
worthy of particular comment. Two such changes 
occur in this issue. The obvious one, which the reader 
will, no doubt, already have noticed, is that these leading 
articles are set in two columns instead of three. The 
main justification for the change is that of appearance. 
We like the “‘ new look,”’ and we hope readers will, too. 
As a consequence of the change the heading ** Seven Day 
Journal,” which used to follow the leaders and to cover 
a number of notes of events of the week, has disappeared. 
Not in this issue—which, being the Annual Review Num- 
ber, is a special one—but in later ones, these notes will 
be removed to a later page and will appear under the 
general heading “ Shorter Reports,” which will cover a 
variety of short descriptive and other articles each week. 
One further point needs mention. The Contents no 
longer appear at the head of this page. A fuller and 
better arranged list will be found facing the inside 
front cover. In that position the Contents will be very 
easily found. It is, indeed, the most logical of all positions 
for the Contents of a technical journal. It has been 
adopted at some sacrifice. For so prominent a page is 
eagerly sought after by advertisers. Readers, however, 
will, we believe, bless us for putting the Contents in a 
place so easily found. 


RETROSPECT 


Not often can one write, with any certainty, about the 
events of a year just ended, that one of them will find 
its place in every history book to be published for cen- 
turies to come. For many events that seem important to 
contemporaries become, as seen across a span of history, 
mere minutie of interest only to the specialist. But 
that is hardly likely to prove the fate of one event of 1957 
_the setting-up by the U.S.S.R. of an artificial satellite 
in its orbit on Friday, October 4. That happening and 
its date are surely never likely to be forgotten in the 
foreseeable future. The body concerned weighed only 
180 lb or so ; yet even so it was nearly ten times heavier 
than anything anyone in the West had expected to be 
flung into an orbit. A month later another followed it. 
That was an object weighing about half a ton ; but since 


there was no separation of the satellite from the last-stage 
rocket it may have represented no greater an achievement. 
The first satellite contained no more instrumentation than 
was Sufficient to signal back to earth its position in its 
orbit. The second contained a dog! For how many 
centuries we wonder will that—a comparatively unim- 
portant detail—be recorded ? Much more significant 
was its fuller instrumentation to send back to earth reports 
of scientific interest. It was a source of great satisfaction 
to engineers and scientists here that the great radio 
telescope at Jodrell Bank—itself a major engineering 
structure—became ready for use just in time to help to 
track the orbits of the satellites. Scientifically, the whole 
affair set a memorable crown upon the International 
Geophysical Year. As a sheer engineering achievement 
the setting up of the satellites was an immense one ; 
but unfortunately practically no technical information 
was released about the rockets that sent the satellites 
into their orbits. Military secrecy intervened. For 
rockets that can set up satellites, as the Americans were 
quick to realise, are also probably capable of carrying 
warheads across the oceans from continent to continent. 
Thus, the achievement can be taken to be a first step 
towards man’s exploration of the Solar System—or it 
may presage an end to civilisation in an inter-continental 
war of unprecedented horror and destructiveness. Wryly 
we can add that it will be memorable either way ! 


NUCLEAR POWER 


By contrast with the setting-up of the ‘‘ Sputniks,”’ all 
other events of the year 1957 seem rather small beer. 
Yet had they not been so cast into the shadow some 
would in themselves have made the year seem a more 
than usually interesting one. First place in interest, at 
least in this country, must be given to the progress of 
nuclear power. The Atomic Energy Authority and 
industry became increasingly confident, as the year 
passed by and the design and construction of new nuclear 
power stations was pressed forward, that in choosing to 
develop the gas cooled graphite moderated reactor the 
right horse had been backed. That form of reactor is 
proving capable of development more rapidly and to a 
further extent than would have seemed possible only 
three or four years ago, when Calder Hall power station 
was still under construction. Active thought is even 
being given to the use of this form of reactor for ship 
propulsion, a field in which the water-cooled reactor 
seemed the only practicable device some twelve months 
ago. But the rather startlingly rapid expansion of work 
in the nuclear field had one unfortunate consequence. 
The work of the Atomic Energy Authority became 
overstretched. Perhaps too much attention was con- 
centrated upon the making of further advances, too little 
upon the organisation of work at existing plants. At any 
rate, an accident occurred at the relatively old Windscale 
plant designed for the production of plutonium. No 













great harm was done except to one of the reactors. An 
interesting problem may have been set atomic engineers 
in deciding how to repair or dismantle it. But radioactive 
iodine was spread over fields for miles downwind from 
the plant and action had to be taken to ban the sale of 
milk from cows which might have absorbed this material 
while grazing. In one sense the accident had good results. 
For the A.E.A. was able to stress that no such dangerous 
consequences could follow from such an accident at 
Calder Hall or in any plant designed on the Calder Hall 
model ; indeed, no similar accident could occur at all 
in such plants. But the public, rendered a little appre- 
hensive by the accident, was relieved when the Govern- 
ment set up the Fleck Committee to inquire, not into the 
accident itself—that was very adequately covered by a 
report by the A.E.A.—but into certain aspects of the work 
and organisation of the Authority. 


ECONOMICS 


Economics, a dry subject, should, we suppose, take 
the next place. For there was notable progress in 1957 
in the development of thought about this country’s 
economic affairs. It was, in particular, brought about by 
an international “run ”’ on sterling early in the autumn 
at a time when there was no reason to judge from the 
oversea balance of payments why lack of confidence 
should develop. The lack of confidence appeared to arise 
from a growing appreciation of the fact that whereas in 
this country wages had risen by 61 per cent since 1950 
and prices had risen by 43 per cent, in Western Germany 
wage rates had risen by 59 per cent, but prices by only 
14 per cent. Unless this inflation of the economy in the 
United Kingdom could be brought to an end, it was 
supposed abroad that sterling must be devalued. But the 
Government set its face firmly against devaluation. It 
raised the Bank Rate to the unusually high level of 7 per 
cent, restricted credit, announced that investment in 
nationalised industries would be held this year at the figure 
ruling last year instead of being expanded and took other 
similar actions. The country as a whole, though not 
trades union leaders, came more firmly to the conclusion 
that much of the inflation could be traced to wage increases 
unwarranted by increases of productivity. As the year 
ended it still remained to be seen whether industry, 
arbitration tribunals, and, above all, the Boards of 
nationalised industries, would have the courage to resist 
inflationary wage claims. Maybe there will be industrial 
strife this year unless cooler heads amongst trade union 
leaders prevail. If so how stupid the battles will be !_ For 
wage increases which merely push up the cost of living 
bring no benefit to anyone. 

In the last month of the year a Canadian Trade Mission 
visited this country. Its members went back to enjoy 
Christmas in Canada very impressed by what they had 
seen and convinced that Britain could supply a much 
larger share of the Canadian market than it does at present. 
British industry evinced great interest in the Mission, so 
that, there being good will upon both sides and much 
promised energetic action, trade between this country 
and Canada should show continuous improvement over 
the next few years. 


LAND TRANSPORT 


In 1956, the Government at long last adopted a pro- 
gramme of road building more nearly reflecting the really 
urgent need than any that had been adopted since the 
war. No doubt that was the reason why, in contra- 
distinction to previous years in which editorially we 
repeatedly came back to the subject, we discussed roads 
editorially only once in 1957. Government expenditure 
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on new roads is planned to total £280 million in the next 
four years. It is very dubious whether even that rate of 
expenditure (supposing it to be reached and maintained, 
of which one can never feel sure where a Government is 
concerned) is anything like adequate. For on present 
trends there are likely to be twice as many vehicles on 
the roads in ten years’ time as there are now. But increas- 
ingly, and very largely through the work of Dr. Glanville 
and the Road Research Laboratory, the strong economic 
advisability of building new motorways and improving 
old roads is becoming realised. What still remains 
unrecognised at all generally is the growing economic 
necessity for the construction—even at the very high cost 
involved—of urban motorways. If in ten years’ time 
twice as many vehicles as now try to use London’s 
inadequate streets one does not need to ask what will 
happen ! 

The railway modernisation plan had hardly got into 
its stride in 1957 ; and there may be some delay in its 
implementation owing to the Government’s financial 
measures. But evidence that it was being vigorously 
pressed forward began to accumulate. Diesel locomotives 
became a little more in evidence and, in particular, diesel- 
engined multiple stock multiplied. Everywhere the 
coming into use of the latter stock attracted increased 
numbers of passengers. Unquestionably, when this 
year ends, there will be much more to record. But one 
event significant for the future was the announcement of 
an agreement between the Transport Commission and the 
unions on the manning of diesel locomotives. There will 
be only one occupant of the driver’s cab on most ser- 
vices. But the agreement is hedged around with certain 
restrictions which may prove sometimes embarrassing. 


A RAILWAY ACCIDENT 


On Wednesday, December 4, there occurred on the 
Southern Region at Lewisham an accident resulting in 
ninety deaths. A steam train running through fog under 
the control of colour-light signalling ran into the rear of 
a stationary electric train during the rush hour when both 
trains were heavily loaded with passengers. In itself the 
latter fact made it certain the death roll would be high. 
But a coincidental misfortune made the accident more 
horrifying. The stationary train was standing under a 
fly-over bridge. The crash, apparently by demolishing 
an abutment, dislodged one of the girders, which fell on 
the wreckage below. To judge from accounts subse- 
quently published it was only because the driver of a 
train about to pass over the bridge was alert and vigilant 
that the disaster was not made even more terrible. He 
stopped his train in safety. The report of the inquiry 
into the accident had not been published when the year 
ended. 


EDUCATION 


It was interesting during the year to note a subtle change 
of emphasis that took place in discussions of engineering 
education. Technical education, it seemed to be felt— 
after many years of discussion—had become satisfactorily 
organised, though stress continued to be laid on the need 
for further expansion of facilities. Its content continued 
to be criticised, for demands that it should be broadened 
continued to be made. But of greater significance, so it 
seems to us, was the fact that the content of courses in 
the arts and humanities began also to be challenged upon 
very similar grounds. The point is that there is a growing 
awareness that to draw a hard and fast line between tech- 
nology and the arts so that “ never the twain shall meet ” 
is to ensure the recipient of an ill-balanced education. 
It is, indeed, fantastic in this age when hardly any question 
of real moment can be solved without consideration 
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needing to be given to human and technological factors 
that “arts ’’ men can take a kind of pride in their lack 
of knowledge of science! There is more hope for the 
scientists. For they are at least shame-faced when driven 
to admit lack of knowledge of the arts. As for engineers, 
though they may lack knowledge of the arts, their training 
certainly includes experience of humanity. Thought on 
the matter developed sufficiently for a joint arts and 
sciences course to be started at Cambridge, though it is 
not in our view an entirely satisfactory course as the two 
subjects are not to be fused into one single whole as they 
Should be, but are to be studied separately as distinct 
entities. The more’s the pity ; but the step is in the right 
direction. 


DEFENCE 


The whole question of defence seemed in a state of 
much confusion almost throughout the year. We say 
“ seemed,” for the Service chiefs held their discussions in 
secrecy. We can only hope they are less confused than is 
the public! The country can afford only so much 
expenditure on defence ; is it to be spent primarily on 
nuclear weapons and upon maintaining the deterrent ? 
If so, is the deterrent to be provided by a fleet of fast, 
high-flying “* V ”” bombers, or is dependence to be placed 
upon the rapid development of rocket missiles ? Is there 
any point in adding our mite to a deterrent already effec- 
tively wielded by the U.S. Air Force ? Will there be any 
use for manned fighters once the present generation, 
including the English Electric “* P1,” have had their day, 
or can we depend upon ground-to-air missiles for defence ? 
How big should conventional forces, armed with con- 
ventional weapons, be for the fighting of possible local 
wars ? What role will the Navy play in war? Is it to be 
confined to the defence of sea routes ? And, if so, what 
will be the use of it if the country can be knocked out by a 
few I.C.B.M. with fusion warheads ? Is there to be no 
scope for the Navy to play an offensive role ? One had 
the impression that all thinking on these matters was in 
the melting pot long before, unexpectedly, a ‘‘ Sputnik ” 
was shot into an orbit by the Russians in October, serving 
notice on the West that a practicable 1.C.B.M. might 
already be in existence. That really set the fat on the fire, 
particularly for the U.S.A., which, up till that moment, 
had thought itself out of range of missiles launched from 
Soviet territory. Western European nations, having 
supposed themselves to be in range, any way, took the 
matter more philosophically, and in NATO discussions 
appeared none too happy about American proposals 
for launching sites for less long-range missiles on their 
territories. But if all this was confusing enough for 
Service men, and, we suspect, even more confusing for 
politicians, it had quite gravely disturbing effects upon 
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industry. The aircraft industry, in particular, accustomed 
as it is to the support of Government-financed research 
and looking to the Government particularly for substantial 
orders, was clearly unhappy about future prospects as the 
year ended ; and the Advisory Council on Scientific Policy 
expressed fears that an undue proportion of scientists 
and research men trained in this country might emigrate 


across the Atlantic. 


WAR OR EXPLORATION ? 


Threatened men live long. At any moment, were men 
in the Kremlin or the U.S. State Department to lose their 
heads, a most appalling war might begin. Western 
Europe, and even more so Canada, in any such conflict, 
would lie, as it were, between the hammer and the anvil. 
But, interestingly in the circumstances, it is Western 
Europe, the region over which the sword of Damocles 
especially dangles, that is leading the way to more pro- 
gressive things. Since the days of ancient Rome, Western 
Europe has, of course, maintained a cultural unity. But 
its nations have been constantly quarrelsome. Now, how- 
ever, between six of its nations co-operation grows apace. 
A ‘*Common Market” is to begin to come into being 
when this year ends. During the year, several more 
nations may well come to an agreement to set up a “‘ Free 
Trade Area ”’ around that Common Market. “‘ Euratom ” 
is another example of international co-operation, whilst 
private and semi-private co-operation between universities 
and research bodies and industrial firms grows apace and 
the prestige of O.E.E.C. continues every year to grow. 

Nor is this tendency of mankind to co-operate rather 
than to fight solely confined to Europe. The scientists 
of this world, at least, are not quarrelsome. They have, 
like engineers and technologists, too much else, con- 
structively, to think about. In their view it is much more 
important to increase the knowledge and wealth of the 
world than to quarrel about its division. As 1958 dawned 
scientists of many countries were co-operating in the 
International Geophysical Year. Attention of the public 
was especially concentrated on exciting events in Antarc- 
tica. But much else, less well publicised and just as 
exciting to scientists, was going on, besides the explora- 
tion of that cold Continent, and the Iron Curtain countries 
and very notably the U.S.S.R. were contributing much to 
the work. In the U.S.A. there was a strong tendency as 
the year ended to stress the political and military aspects 
of the launching of the “ Sputniks.” But in Western 
Europe their launching was heartily hailed as a techno- 
logical and scientific achievement of the first magnitude. 
In which sense do the Russians regard them? As 
harbingers of a destructive war, or much more excitingly 
as the first small step towards man’s exploration of the 
Solar System ? Much may depend on the answer. 





** THE PAST AND THE FUTURE” 

** Professional men have frequently suffered from failures brought 
about by adopting a too parsimonious line of policy, suggested by 
the projectors of works, who, if their funds are limited, should narrow 
their views, rather than endeavour to carry them out at the expense 
of the quality of the work actually done. The engineering works of 
any magnitude which we need now notice as haying been carried on 
during the past year are not very numerous, but sufficiently so to prove 
that engineers, as a body, have not been sleeping, although here and 
there a disposition for sticking in the mud may have been witnessed. 

** As we have three great failures to record, we may as well make 
a clean breast of it, and have done with them at once, In our attempts 
to lay the Atlantic Cable, to launch the Leviathan, and to drain London, 
we must confess ourselves beaten for a time, though, as main strength 
and stupidity will shortly accomplish one or more of these several 
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undertakings, those who take pleasure in extracting a little of the 
buckram from scientific men will enjoy but a short triumph. As 
successful works, we may justly set against our mishaps the bridge 
at Saltash, by Mr. Brunel ; the Victoria Bridge at Montreal, by Mr. 
Stephenson and Mr. Ross ; and the two new bridges at Westminster 
and Chelsea, by Mr. Page. We should not forget, also, to mention 
the viaduct and general works on the Ulverstone and Lancashire 
Railway, by Mr. Brunlees, as also the new works at Holyhead Harbour, 
and the new Docks at Jarrow, as well as the Glasgow Water-works 
and those at Bombay, by Mr. Conybeare. With respect to machinery, 
we may say that almost oe ype mee progress has been made in 
the manufacture of that used in agricultural operations, especially in 
that employed in steam-ploughing. Considerable progress has also 
been made in the use of coal in locomotive engines, as also in the 
general abatement of the smoke nuisance ...”’ 
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Obituary . 


F. G. WOOLLARD, M.B.E. 


We record with deep regret the death of 
Mr. Frank George Woollard, which occurred 
on Sunday, December 22, at his home in 
Birmingham. Mr. Woollard, who was 
seventy-four, had a distinguished career as 
an automobile engineer, and was undoubtedly 
a pioneer of flow production methods in the 
British motor-car industry. 

Frank Woollard was educated at Gold- 
smith’s College and Birkbeck College, in 
London, and served an apprenticeship under 
Dugald Drummond, chief mechanical 
engineer of the London and South Western 
Railway. After completing his apprentice- 
ship he continued for some months in the 
drawing-office of the L.S.W.R. at Nine Elms, 
working mainly on the design of steam rail- 
cars. Subsequently, round about 1906, Mr. 
Woollard joined the consulting firm of 
Medhurst and Brewer and concentrated on 





F. G. Woollard 


the development of petrol-engined locomo- 
tives and on special adaptations of the 
internal combustion engine. His next 
appointment was with E. G. Wrigley and 
Co., Ltd., which he joined in 1910 as a 
designer. There, his work was concerned 
with the production of motor-car com- 
ponents, and for the latter part of the thirteen 
years which Mr. Woollard spent with the 
company he occupied the office of assistant 
managing director. In 1923, Mr. Woollard 
was appointed a director and general manager 
of the engines branch of Morris Motors, Ltd., 
and during his early years there was respon- 
sible for commissioning the first automatic 
transfer machines for the production of engin- 
eering components. Mr. Woollard remained 
with the Morris organisation for nine years 
and then became managing director of Rudge 
Whitworth, Ltd.; he left that firm in 1936 
to take up an appointment as an executive 
director of two of the companies in the 
Birmid Industries group, from which he 


retired four years ago. ae 
Mr. Woollard’s record of service in the 


engineering profession is a notable one. His 
work for the Institution of Automobile 
Engineers will be recalled by all who are 
familiar with the activities of that body prior 
to its amalgamation with the Institution of 
Mechanical Engineers. Mr. Woollard joined 
the Institution of Automobile Engineers in 
1915, and was elected president in 1946. 
During his presidency the Institution cele- 
brated the fortieth anniversary of its founda- 
tion and shortly afterwards became part of 
the Institution of Mechanical Engineers. A 
great deal of the responsibility for the 
negotiations prior to the merger was ably 
undertaken by Mr. Woollard; it was 
fitting when the amalgamation became an 
accomplished fact in 1947 that he should be 
the first chairman of the Automobile Division 
of the ‘* Mechanicals.”” 

Mr. Woollard’s years of retirement were 
very active ones, the most significant aspect 
of them being his energetic interest in educa- 
tion for industrial administration. In recent 
years, he contributed a great deal to the 
teaching at Birmingham University and at 
the Birmingham College of Technology, 
where he conducted a number of executive 
development study groups. About three 
years ago, Mr. Woollard wrote a book, 
Principles of Mass and Flow Production, in 
which he outlined the possibility of the auto- 
matic factory, and in which he placed par- 
ticular emphasis on the human aspects of 
automation. The same theme was ably 
handled in a paper entitled Machines in the 
Service of Man, which Mr. Woollard pre- 
sented to the conference on “* The Automatic 
Factory,” organised by the Institution of 
Production Engineers in 1955. After 
expounding very thoroughly the technical 
and social aspects of automation, he ended 
this paper by stressing that automation was 
not a device with which to outlaw, displace 
or dispense with man ; neither was it a con- 
trivance nor an invention to deprive man of 
his heritage, namely, his right to work and to 
enjoy the fruits of his labours. Automation, 
Mr. Woollard urged, was a means for increas- 
ing man’s stature and for extending his ability 
to do more and more useful work. It must 
always be remembered, he added, that “* men 
were not made for machines, but that 
machines were made for man.” 

Every man has some peculiarly individual 
qualities distinguishing him from his con- 
temporaries. Mr. Woollard’s qualities were 
especially well adapted to suit the needs of 
a time when, more and more, worth while 
things can only be done through co-operation 
and collaboration. In later life especially he 
had a very genial and attractive repose. 
It was as though he had somehow acquired, 
through a lifetime’s experience, a philosophy 
that made it easy for him to make up his 
mind. Particularly likeable was his lack of 
censoriousness. He took people as he found 
them and always gave the impression that 
he liked what he found. No one could have 
been better fitted to engage in the delicate 
negotiations that led to the amalgamation 
of the “ Automobiles’’ and the “* Mech- 
anicals"’; no one could have been better 
fitted to be chairman of the new Division 
during a somewhat embarrassing first year 
of married experience. His liking for 
human beings shone out of his writings, 
particularly those upon automation. His 
first thought was always for the man, not 
for the machine. 
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R. D. BROWN 


Mr. Ropert DUNLOP Brown, whose death 
occurred at the beginning of last week at 
Alderley Edge, was a former chief engineer 
of the Manchester Ship Canal Company. He 
was seventy-three. Mr. Brown started his 
civil engineering career as a pupil in the 
Office of Public Works, Glasgow. Subse- 
quently he worked in Canada in the Depart- 
ment of Railways and Canals, and for four 
years or so was engaged in the design and 
construction of the Welland Ship Canal and 
its associated entrance harbours. 

Mr. Brown joined the Manchester Ship 
Canal Company in 1922, as a senior engineer- 
ing assistant, and was appointed chief 
engineer in 1945. During his twenty-four 
years’ service with the company, he was 
responsible for many development and con- 
struction works on the canal. He retired 
from the Manchester Ship Canal Company 
in 1945, since when he had practised as a 
consulting engineer. Throughout the second 
world war, Mr. Brown rendered valuable 
service to the Government. He was a 
member of the panel of consulting engineers 
appointed by the War Office to design and 
prepare works required for the invasion of 
Europe. Among such works, he was par- 
ticularly interested in the means of rapidly 
gaining control over the outrush of land 
water and the action of the tides through 
openings created by the demolition of dams 
and lock gates. Small working models for 
the study of these conditions were prepared 
in great secrecy at Manchester. Mr. Brown 
was also consulted about certain harbour 
operations to be carried out in the Far East. 
As an experienced yachtsman his talents were 
put to practical use during the Normandy 
landing, when he served as a master on one 
of the small craft engaged in that operation. 

Mr. Brown was a member of the Institution 
of Civil Engineers and a past-chairman of its 
North-West Association. Among his many 
public services in recent years was member- 
ship of the Board of Survey which was 
appointed by the British Transport Com- 
mission in 1954 to investigate and report 
on this country’s inland waterways. 


W. W. FRANKLIN 


THe death occurred at Ashford-in-the- 
Water, Derbyshire, on December 18, of Mr. 
William Walter Franklin, technical director 
of Davy and United Engineering Company, 
Ltd. He was fifty-seven. Mr. Franklin 
served his apprenticeship with Davy-United 
and, apart from service in the Royal Navy 
during the first world war, spent his entire 
career with the company. In 1931 he took 
charge of the estimating drawing-office, later 
becoming rolling mill department manager 
and proposal manager. In July, 1947, Mr. 
Franklin became chief engineer of the com- 
pany and in 1951 was appointed to the board 
as technical director. 

Mr. Franklin’s reputation as a rolling 
mill engineer was firmly — established, 
particularly in the field of section rolling. 
A great many of the new plants installed 
in Britain under the steel industry’s post- 
war development schemes were engineered 
under his direct personal supervision. 
As well as being a member of the Institution 
of Mechanical Engineers, Mr. Franklin was a 
member of the Iron and Steel Institute, the 
Institute of Metals, the Association of Iron 
and Steel Engineers of America, the Rolling 
Mill Plant Committee of the British lron and 
Steel Research Association, and the Sheffield 
Society of Engineers and Metallurgists. 
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Atomic Energy in 1957 


TOMIC energy, which had since the 

war excited more intense interest than 
any: other technical field, suffered its first 
loss of popularity in 1957, when the Russian 
satellites captured the public imagination so 
successfully that all else seems since to have 
taken second place. Nevertheless, the year 
1957 saw an event in atomic energy research 
that may in the long run turn out to have 
been a more important step in scientific and 
engineering history than anything that has 
happened for some years ; an experiment was 
set up at Harwell that may represent the 
first significant practical approach to the 
mastery of controlled thermonuclear energy. 
ZETA, a torus designed to attain tempera- 
tures of several million degrees, went into 
operation. Some four or five experiments 
to the same end are reported to have been 
under way in the U.S.A., but, while no 
official pronouncement has yet been made, 
it is widely believed that the British fusion 
reactor has produced the first propitious 
results. If success has indeed been achieved, 
this will make a very gay plume in the cap 
of the United Kingdom Atomic Energy 
Authority. 

Another highly significant event in 1957 
has been the trebling of the U.K. civil nuclear 
power programme, although since slightly 
reduced by the Government’s economy 
measures. The confidence implied by this 
decision is a measure not only of the strides 
that have been made, but also of the inspired 
rightness of the much earlier decision in 
favour of the gas-cooled graphite-moderated 
reactor. 

While these are probably the highlights of 
1957, there was much progress made in the 
nuclear energy field generally, and we shall 
attempt to review briefly some of the more 
outstanding items. One of these, upon which 
we shall be unable to dwell, has been the 
awesome advance in the evolution of atomic 
weapons. Let it suffice here to say that there 
are only three countries in the world able to 
call upon the most destructive of these 
weapons, and, as a result of continued work, 
one member of the trio is the United 
Kingdom. 

It is perhaps apt at this point to mention 
an outbreak of fire on the military pile 
at Windscale a few months ago. This 
brought into prominence some features of 
reactor technology that had hitherto been 
little noticed. Phenomena such as the 
Wigner effect became topics for debate, and 
the consequences of quite a serious accident 
were seen to be not inevitably as catastrophic 
as the explosion of an atomic bomb. It may 
be assumed that the lessons of the affair have 
been learned* and, in any case, if the official 
opinion is well based, such accidents are 
most improbable on reactors of the Calder 
Hall variety. .. 

Another tributary to the stream of activity 
in 1957, to which again we can only refer 
briefly, has been the increasing commercial 
interest in nuclear power. British industry 
is here in the very forefront, and is fortunate 
in having been given a good start with 
the gas-cooled, graphite-moderated power 
reactor. The obvious success of this reactor 
has aroused world-wide interest, and the 





* Some internal reorganisation of the Authority is called for 
in the recent report of one of the three Fleck committees 
appointed to study the accident. One effect may be a contraction 
of research and development if men inside the Authority have to 
be transferred to fill the new poststhat the committee thinks it 
necessary to create. 


prospects for a thriving export trade look 
better than ever. 


RESEARCH AND DEVELOPMENT 

Research in atomic energy is mostly a 
very expensive business, and the greater part 
of the work is carried out by the State since 
only the State can afford it. While the best 
part of fundamental research in this country 
is therefore conducted by the U.K. Atomic 
Energy Authority, there is nonetheless a 
great drive of activity in commercial under- 
takings. The radically new departures are 
financed by the Government, but the 
thorough exploration of the territories opened 
up is in the hands of the nuclear power 
industry. The ramifications of all this work 





Highly active caves under construction, showing 
the remote handling gear at the Radiochemical 
Centre, Amersham. The latter has become increas- 
ingly busy, and extensions * sae officially opened in 
' 195 


are immense, and the technical effects are 
felt at many removes. 

The most notable steps made by the 
U.K.A.E.A. have consisted in the starting of 
new experimental reactors. One of them, 
perhaps the most interesting of all, being the 
first fusion reactor to work in this country.t 
The new experimental reactors of the 
U.K.A.E.A., now completed or still under 
construction, are as follows. 

ZETA Thermonuclear Reactor.—The prin- 
ciples of the thermonuclear or fusion reactor 
have been known for some time. Expressed 
in the words of Sir John Cockcroft, “ if 
deuterium, or a mixture of deuterium and 
tritium, is heated up to a temperature of 
2,000,000 or 3,000,000 deg., nuclear fusion 
reactions will occur, helium will be formed, 
and neutrons will be emitted.” How can 
this be used to good purpose ? Sir John has 





+ Part of the agreement for co-operation in the civil uses of 
atomic energy, arrived at by the Governments of the U.K. and 
the U.S.A., was to arrange an exchange of classified and 
unclassified information on research in controlled thermo- 
nuclear reactions. Reciprocal visiting under this agreement 
continued ——- yi oe _ the U.K.A.E.A. acknowledged 
in its ann report that the interchange of ideas had been 
mutually beneficial. . 
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put it in this way. “ The gas can be heated 
up and made highly conducting by a powerful 
electrical discharge, either in a torus or in a 
straight cylindrical tube. The technical 
problem is how to insulate the hot plasma 
from the walls of the container so that the 
conduction losses become unimportant. The 
experimenter is helped by the constrictive 
action of the magnetic field produced by the 
current carried by the plasma. This pinches 
the plasma into a filament. The filament, 
however, is unstable—it tries to turn itself 
into a helix, and wriggles so that the experi- 
menter has to apply additional magnetic 
fields to stabilise it. In a practical thermo- 
nuclear reactor the energy output must exceed 
the energy input. Radiation losses increase 
slowly with temperature, whilst the release 
of fusion energy increases very rapidly. For 
energy output to exceed energy input, tem- 
peratures of about 50,000,000 deg. are 
required.” Addressing an international con- 
ference a few months ago, Sir John was 
careful to say that such high temperatures 
were likely to take a long time to achieve, 
though he was optimistic about temperatures 
of a few million degrees presently. 

NERO Low-Energy Reactor-NERO, 
which became critical for the first time on 
February 23, 1957, is being used to investigate 
the physics of the more advanced kinds of 
graphite-moderated power reactor. It con- 
sists of a graphite stack that can be varied in 
size, all within a concrete biological shield. 
Fuel elements of different sorts can be 
arranged in the stack in a number of patterns. 
The maximum thermal neutron flux is about 
10° neutrons per square centimetre per second, 
and the heat put out is less than 10OW. The 
first use of the reactor has been to check 
calculations on the effect of separating the 
fissile (e.g. U® or Pu**) from the fertile 
(e.g. U***) content of the fuel ; such informa- 
tion is important in the design of reactors 
that recycle fuel such as plutonium. Another 
use is the investigation of problems in the 
design of a sodium-cooled graphite-moder- 
ated reactor—in fact, the name NERO is 
derived from this function, having been 
distilled from the phrase “* Na-Experimental- 
Reactor-O,” “O” implying zero energy 
output. 

PLUTO Material-Testing Reactor.—This 
reactor was designed and built to produce 
intense neutron fluxes ; at full power it will 
generate a peak flux of 10" neutrons per 
square centimetre per second and 1|OMW of 
heat. The fuel is highly enriched uranium. 
Heavy water is used, both as the primary 
coolant and as the moderator, and ordinary 
water is the secondary coolant. Similar in 
design to DIDO, which was formally opened 
at Harwell late in 1956, PLUTO became 
critical in October, 1957. 

DMTR (Dounreay Material-Testing Reac- 
tor)—A second reactor on the lines of 
PLUTO, this is still under construction at 
Dounreay. 

NEPTUNE Low-Energy Reactor.—NEP- 
TUNE, which uses enriched uranium for fuel 
and ordinary water as the moderator, became 
critical on November 7, 1957. It is for the 
study of the detailed behaviour of neutrons 
in water-moderated cores, with special refer- 
ence to the project of a pressurised water 
reactor for submarine propulsion. Calcula- 
tions for the land-based prototype of the 
submarine reactor (for which civil engineering 
work has begun at Dounreay) are being 
checked on NEPTUNE by an Admiralty 
team in association with U.K.A.E.A. staff. 
The reactor is not pressurised, but the water 
can be heated to about 90 deg. Cent. for the 
— of the effects on the moderator and the 

uel. 














this view. 


Fast Breeder Reactor.—The fast breeder 
reactor now nearly complete at Dounreay, 
Caithness, is due to be started in 1958. 
Using liquid metal coolant and enriched fuel, 
it is to have a maximum output of 60MW of 
heat. 

High Temperature Reactor.—An experi- 
mental low-energy gas-cooled reactor using 
thorjum-uranium fuel is to be built, probably 
at Winfrith Heath in Dorset, by The General 
Electric Company, Ltd. This reactor is 
expected to provide data on the properties of 
thorium and is intended for operation at high 
temperatures. The U.K.A.E.A. is giving 
high priority to the development of a 
thermal breeder reactor working on the 
U**/Th cycle. It is planned to use fuel, 
perhaps in ceramic form, able to withstand 
temperatures of the order of 800 deg. Cent. 

The laboratories of the great consortia 
that have been formed to build nuclear power 
installations at home and abroad, are also 
working strenuously on the host of problems 
that arise in the design, construction and 
development of gas-cooled graphite-moder- 
ated reactors. The rate of progress is rapid 
and a design may be outmoded almost as 
soon as it is “ frozen.” Information on the 
properties of materials is being accumulated, 
not only on the “ new” materials, but also 
on some that have been regarded as well- 
known; new applications have exposed 
considerable areas of ignorance in some 
surprising places. A great deal of the work 
(for example, in heat transfer) is empirical 
at present, owing to the pace of the nuclear 
power programme and the consequent need 
for quick results, but this is by no means 
always the case. 


Tue Crvit PoweR PROGRAMME 
A Programme of Nuclear Power, published 
as a White Paper in 1955, was a provisional 
plan for the construction of nuclear generat- 
ing stations for the electricity authorities. 


the first portal frame for the turbine hall at Berkeley power 
the foreground is the excavation for the pump house. The intake 
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If all went well: it was suggested, these 
authorities might te able to produce 1500MW 
to 2000MW of niiclear power from a dozen 
Stations by 1965; By the end of 1956, 
however, a review showed that technical 
advance had been rapid enough to make 
possible a very considerable amplification of 
this programme. ‘ The Minister of Power, 
Lord Mills, accordingly announced, in 
March, 1957, that the plan had been increased 
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No. 1 reactor at Berkeley, looking towards the west. The ‘‘ dustbin ”’ is formed 
of the thermal shield inside which the 
also serves as the internal shuttering for the concrete biological shield. The two 

monotower cranes lift 


pressure vessel is welded, and which 


15 tons at 90ft radius 


threefold and the aim was to have a capacity 
of 5000MW to 6000MW by the end of 1965. 
The supply of raw materials, the acquisition 
of sites and the planning of the transmission 
network would be on the necessary scale. He 
estimated that 6000MW would amount to 
some 15 per cent of total capacity, and that 
at a high load factor this would save roughly 
18,000,000 tons of coal. It was announced 
at the same time that the Electricity Board 
for Northern Ireland would have a 1SOMW 
nuclear power station in commission by 
1963 or 1964. 

The overall capital investment to be made 
by the electricity authorities under the new 
programme is to be about £750 million more 
than if conventional stations only were built 
to provide the same increase in capacity, but 
it is expected that the cost per kilowatt 
installed will fall swiftly and continuously 
with further advances in technique. Also, 
fuel costs will be much smaller than for 
fossil-fired stations, and it is predicted that 
the cost of power from the later stations will 
be fully competitive. The programme will 
probably be delayed by about one year as a 
result of the cuts on capital expenditure 
recently imposed by the Government. 

The revised programme envisaged that 
nineteen stations might be required altogether 
to provide the capacity plannad. While the 
latter is three times as great as the target set 
in 1955, the number of stations is not in 
proportion because the output per station is 
increasing. Four stations are already under 
construction for the electricity authorities. 
The Central Electricity Authority has three 
of these, Berkeley in Gloucestershire, Brad- 
well in Essex, and Hinkley Point in Somerset. 
The fourth, at Hunterston in Ayrshire, is for 
the South of Scotland Electricity Board. 
Two sites in North Wales are at present 
under consideration : Trawsfynydd in 
Merionethshire and Edern in Caernarvon- 
shire. The Electricity Board for Northern 
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Ireland is examining possible sites on the 
eastern side of Lough Neagh. 

Work on Berkeley and Bradwell, which 
began early in 1957, is by now well advanced. 
Operations have also commenced at Hunters- 
ton and Hinkley Point. Although the 
contract for the former was awarded late in 
1956, work on it has been delayed by diffi- 
culties that arose in obtaining approval for 
the site. The Hinkley Point contract was 
awarded in September, 1957. 

Berkeley.—This station is being built by 
the A.E.1.-John Thompson Nuclear Energy 
Company, Ltd., which has guaranteed a 
minimum output of 275MW. It was the 
first full-scale commercial nuclear power 
Station to start construction. There are to 
be two reactors on the Calder Hall pattern 
(cylindric pressure vessels), each cooled by 
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the central control room has been dug. 
The excavation for the pump house, now 
virtually complete, is approximately 120ft 
square and 70ft deep. Shafts for the driv- 
ing of the intake tunnels are complete ; these 
tunnels will run 600ft out into the river 
to two cofferdams. A channel to the intake 
works has been dredged. It is expected that 
the station will be completed in 1960. 
Bradwell._—The power station at Bradwell 
is being built by the Nuclear Power Plant 
Company, Ltd., and has been guaranteed to 
put out a minimum of 300MW. Work began 
on the site very soon indeed after operations 
started at Berkeley, but while both designs 
clearly show their descent from Calder Hall, 
Bradwell presents perhaps the greater number 
of detailed differences. The most striking 
variation is in the adoption of a 67ft dia- 


The completed plinth for the legs of the pressure vessel.on No. 2 reactor, Bradwell power station 


eight carbon-dioxide circuits. Four turbo- 
generators, each of about 80MW, will be 
supplied by the sixteen dual-pressure boilers. 
By October last the two 15-ton monotower 
cranes for the erection of No. | reactor were 
working. The SOft diameter pressure vessel 
for No. 1 reactor has begun to grow inside 
the thermal shield, the bottom bowl having 
been moved on to its permanent foundations 
in October. The concrete biological shield, 
8ft 6in thick, is rising with the pressure 
vessel ; five bands stacked above the bowl 
will form the body of the latter, surmounted 
by the top dome. The height of the vessel 
is to be 80ft. The welding of the bottom 
bowl for No. 2 reactor is to be begun on the 
completed foundations; this reactor is 
scheduled for, completion six months after 
the first. One tower crane is working, the 
thermal shield has been erected, and the 
fabrication of the bottom bowl has com- 
menced. Three production lines are being 
used on the site to turn out the heat exchanger 
vessels, which are to be 17ft 6in in diameter 
and 72ft long. The retaining walls of the 
turbine hall are almost complete. Cooling- 
water tunnels, both inlet and outlet, have 
been concreted and are being extended 
to the pump house site. Work is beginning 
on the four turbine blocks ; there are to be 
three condensers set in arches under each of 
these. The trench for the steam mains under 


meter spherical pressure vessel, though still 
in 3in mild steel plate welded on site : there 
is to be reinforcement to 4in ovér the cap 
and in the region of the supports. Again 
there are to be two reactors cooled by carbon 
dioxide, but this time serving six dual- 
pressure boilers each. The boiler shells are 
to be 19ft in diameter and 87ft high. Six 
main turbo-alternators, each of S2MW, are 
to be installed, together with three auxiliary 
turbo-alternators, bringing the total capacity 
up to 390MW. A gantry crane 140ft high 
and 167ft in span, able to lift 200 tons, is 
nearing completion at the site: it is to be 
used in the construction of the station. The 
site itself is on London blue clay down to 
150ft, overlain by brown weathered clay and a 
little soil. Progress has been rapid and 
nearly all the foundation work can be said 
to be complete. The cooling-water tunnels 
have still to be driven. The welding shop is 
built and welding of plate sections for the 
reactor pressure vessels is under way. Pre- 
pared plates are welded into two-plate and 
four-plate panels and finally into complete 
rings. The latter will be lifted into place 
within the biological shield until the sphere 
is finished with the graphite-supporting-grid 
inside. During stress relief and pressure 
testing the civil engineering construction 
is to be taken above the cap of the pile. 
The station is due to be completed in 1960, 


Hunterston.—To be built for the South of 
Scotland Electricity Board by The General 
Electric Company, Ltd., in association with 
Simon-Carves, Ltd., Motherwell Bridge and 
Engineering Company, Ltd., and John 
Mowlem (Scotland), Ltd., the Hunterston 
station has been guaranteed to produce not 
less than 320MW. Like Bradwell, it is to 
have two reactors with spherical pressure 
vessels. Each vessel is to be 70ft in diameter, 
welded from steel plates 3in thick. An inner 
shell, made of relatively thin stee! plate, is to 
house the core. This double construction 
is intended to give the best use of the materials 
available, a temperature-resistant steel form- 
ing the inner and and a tough steel the outer 
shell. Eight boilers are to be grouped around 
each reactor, heated by the carbon-dioxide 
reactor coolant in the by-now customary way. 
The cylindric pressure vessels enclosing the 
boilers will each be 19ft 6in in diameter and 
73ft 6in high. The turbine hall is to contain 
six dual-pressure, 60MW, turbo-generator 
sets. The reactors and steam-raising plant 
are to be constructed with the aid of a gantry 
crane having a span and height of 200ft and 
able to lift up to 350 tons. Preliminary work 
in hand or completed includes the building 
of a temporary access road 14 miles long, the 
provision of water and electricity services, 
and the erection of accommodation for the 
various contractors. The preparatory exca- 
vation of over 160,000 cubic yards of soil and 
rock is to be followed by fabrication on site 
of the pressure vessels. The station should 
be completed by 1960-61. 

Hinkley Point.—The latest contract to be 
placed by the Central Electricity Authority 
is with the English Electric Company, Ltd., 
in association with Babcock and Wilcox, Ltd., 
and.Taylor Woodrow, Ltd. This group is to 
build at Hinkley Point a power station which 
it guarantees will put out not less than 
SOOMW. Operations on the site have been 
in progress since September, 1957. Eighty 
per cent of the bulk excavation has already 
been completed, and work is proceeding on 
the foundations of No. | reactor. The design 
provides for six dual-pressure boilers (90ft 
high and 21ft 6in in diameter) to serve each 
of the two reactors, which again are to have 
spherical pressure vessels 67ft in diameter. 
They are to be fabricated from 3in mild steel 
boiler-plate and will each be supported on 
a cylindric skirt 30ft in diameter. The gantry 
crane that it is planned to use in the construc- 
tion of the station is to be of a rather unusual 
welded design, 250ft high and able to lift 400 
tons. The six main turbo-alternator sets 
are each to have a continuous rating of 
93:5MW. The station is scheduled to come 
into operation in 1962. 





CoLuieRY ExPLosions.—The first meeting of the 
special sub-committee on Mining Explosions of the 
Coal Industry National Consultative Council was 
held in London recently. The sub-committee 
includes representatives of all the constituent bodies 
of the Council (the National Coal Board, the National 
Union of Mineworkers, the National Association 
of Colliery Overmen, Deputies and Shotfirers, the 
National Association of Colliery Managers and the 
British Association of Colliery M ment) under 
the independent chairmanship of Sir Andrew Bryan, 
formerly H.M. Chief Inspector of Mines and until! 
recently a member of the National Coal Board. 
Sir Harold Roberts, H.M. Chief Inspector of Mines, 
was also present as assessor, representing the Ministry 
of Power. The sub-committee has been set up by 
the Council to consider the sequence of mining 
explosions in recent years and to report on the steps 
which could be taken to prevent similar happenings 
in the future and the measures by which its conclusions 
could be brought to the attention of the management, 
officials and workmen. 
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Critical Review of Nuclear Power 
Progress 


PO HE past year, although {t has not been 

marked by any spejdacular event 
comparable with the ope/ting of Calder 
Hall, has been one of g/zat activity and 
much significance. Atotnic energy in this 
country can no longer be said to be the 
monopoly of government departments or 
of a national authority. British industry, 
which a few years ago was only on the fringe 
of this field, became heavily committed 
in the year 1957, not just as manufacturers 
of plant, but as a prime moving element 
in the whole nuclear power programme. 
The year has also been one in which the 
general public has begun to learn about the 
problems which must be understood in 
relation to nuclear power developments ; 
the selection of suitable sites, the capital cost 
of an expanded nuclear power programme 
and the problems of fission product release 
and contamination. Throughout this time 
the Calder Hall reactors have operated 
satisfactorily, steadily underwriting the 
whole basis on which the nuclear pro- 
gramme is built; and justifying the choice 
of the gas-cooled graphite-moderated reactor. 


CALDER HALL 


Early in February the second reactor 
completing Calder “* A” came into operation 
and at a press conference in London, Sir 
Christopher Hinton took the opportunity 
to give an account of the experience gained 
in the operation of the power station since 
the reactor became divergent in May, 1956. 
The first point of importance he made was 
that the critical size of the reactor had 
proved to be less than had been predicted 
by earlier calculations, a fact which is of 
significance when considering the probable 
future outputs of industrial power reactors 
of this type. The station had also gone 
into operation more smoothly and with far 
less trouble than is normally experienced 
with many conventional plants. Up to that 
time, including the period of the start-up, 
No. | reactor had been out of operation for 
only 10 per cent of the available working 
hours, which was better than the planned 
operational availability of 85 per cent. This 
figure had originally been set to allow 
sufficient time for shut-down during charge 
and discharge and essential maintenance. 

The one feature that had proved less 
satisfactory than expected was the standard 
of gas tightness of the coolant circuit. The 
leakage of the carbon dioxide coolant was 
higher than had been anticipated and was 
occurring at points in the coolant circuit, such 
as valve spindles. The cost of make-up 
gas did not materially affect the operating 
costs nor did it lead to any hazard. By 
improvement of engineering details in the 
later Calder Hall and Chapelcross reactors, 
the Atomic Energy Authority is confident 
that the leakage on these plants can be 
reduced to the predicted level. 

The performance of any nuclear reactor 
is very dependent on the quality of the fuel 
element. It is interesting, therefore, to note 
that in the Atomic Energy Authority’s 
Annual Report, it states that between May, 
1956, and February, 1957, only three of the 
10,000 cartridges in the Calder reactor 
developed faults, and these were rapidly 
detected by the burst slug detection equipment. 


This represents a very high standard of 
manufacture as the usual fault is less than 
a pin hole leading to a small escape of radio- 
active gas. These holes can be so small 
as to defy identification on subsequent 
visual inspection. 

One modification which had to be made 
to the reactor early in the year was con- 
nected with the fuel elements, or more 
precisely with their method of support. 
The fuel elements in these reactors are in 
vertical channels through the graphite, and 
they are stacked one upon another. The 
lower elements are the more heavily loaded, 
but being in contact with the incoming gas 
they are cooler than those above. The 
probable deflections of the elements due 
to the loads of the ones above were calculated 
and accepted during the design. However, 
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Paper, “ A Programme for Nuclear Power,” 
was already out of date. A detailed re- 
examination was therefore made by the 
Government in conjunction with the English 
and Scottish Electricity Authorities and the 
Atomic Energy Authority. Following this 
the Minister of Power, Lord Mills, announced 
on March 5, a new target for nuclear 
capacity to be installed by the end of 1965 
He stated that it now seemed to be a reasonable 
aim to have at least SOOOMW of nuclear 
capacity in operation by the end of 1965. 
and that if technological development con- 
tinued to be favourable and the necessary 
physical and financial resources could be 
found, a figure of 6000MW could be achieved 
by that date. The Government had accord- 
ingly decided to base their planning on a 
range of SO0OOMW to 6000MW of nuclear 
capacity in operation by the end of 1965. 
The supply of raw materials, the acquisition 
of sites and the planning of the transmission 
network were all to be shaped towards this 
target. 

This target appears all the more remarkable 
when compared with the original White Paper 
figure of 1SOOMW to 2000MW in the same 





Chapelcross power station, now under construction in Dumfriesshire, Scotland 


shortly before the reactor was due to go diver- 
gent, an interesting piece of theoretical work 
by Cottrell at Harwell indicated that the rate 
of bowing of the lower elements might be 
more than had been allowed for. As this 
could have led to difficulties in discharging 
the reactor, tests were made to try and assess 
the scale of the effect. But, as the increased 
bowing was due to the effects of neutron 
irradiation on the fuel elements, final con- 
firmation of the effect could only be obtained 
in the reactor itself. To obtain this the 
reactor was shut down towards the end of 
1956 and representative fuel channels un- 
loaded and the discharged elements examined. 
The results confirmed the predictions of the 
theory and the subsequent tests. It was 
also possible to confirm that, despite the 
effect, the planned irradiation of the first 
charge could be achieved with safety. 
Later charges now have suitably designed 
supports for the fuel elements to prevent 
excessive bowing. 


THE REVISED NUCLEAR POWER PROGRAMME 


At the end of 1956 it was becoming in- 
creasingly apparent that the 1955 White 


period. In the short time of two years the 
target, which had seemed visionary and 
ambitious enough when proposed, has been 
stepped up threefold. It is as well, however, 
to remember that the figure of SOOOMW to 
6000MW by the end of 1965 is a target and 
the Minister of Power, qualified his statement 
by saying that “the actual amount of 
nuclear capacity to be installed by that 
date will be subject to technical experience 
and development as planning progresses, 
including the trend of capital costs, and to 
the availability of physical and financial 
resources.” Unfortunately, the programme 
already faces a probable setback of one 
year due to the present Government policy 
of restricting public investment. 

The increase in capacity will not require 
a large increase in the number of stations 
to be built. Instead the new programme 
reflects the increase in size that has already 
been shown to be possible in the first round 
of power reactors being built for the Elec- 
tricity Authorities. Instead of the 10OOMW 
to 200MW stations of the 1955 White Paper 
these stations are to have outputs from 
275MW to SOOMW. The increase has been 
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Nuclear Power 


On March 5, 1957, the Government announced 
a revision of the nuclear power programme origi- 
nally outlined in a White Paper of 1955. According 
to the new plan, nuclear stations will be providing 
5000MW-6000MW of electric power by 1965, 
as compared with the 1500MW-2000MW pre- 
viously envisaged : nineteen nuclear power 
Stations, including those already under construction 
for the electricity authorities, may be needed 
instead of the twelve allowed for in 1955. The 
programme may suffer a year’s delay, however, 
because of the Government’s recent capital cuts. 

Work is at present under way on four stations, 
Berkeley, Bradwell, Hunterston and Hinkley 
Point. Work began on the two first-named in 
January, 1957, and is already well-advanced. 
The top illustration shows the 180-ton bottom 
bowl for the first pressure vessel at Berkeley 
being moved by air winch to its permanent founda- 
tions. While the latter were in preparation, 
the bowl was being welded from 3in pressed steel 
plates 180 yards away (a trial assembly had pre- 
viously been carried out at the Wolverhampton 
works of John Thompson, Ltd.). 

The bowl was erected and welded on a 20-ton, 
four-wheel bogie under a temporary shelter which 
came to be known on the site as ‘* The Band- 
stand.”’ Two 4ft 8in gauge railways, 24ft apart, 
were laid for the transfer of the bowl. Our picture, 














taken from the crane platform 200ft up, shows 
the bowl in transit over the Bailey bridge portion 
of the route, about to enter the thermal shield 
through the gap that had been left for this purpose. 
Two of the eight heat-exchanger foundations can 
also be seen in the background. It is reported by 
the A.E.L.-John Thompson Nuclear Energy Com- 
pany, Ltd., that work on the second reactor, 
turbine hall and pump house, is also proceeding 
rapidly. The minimum output of the station has 
been guaranteed to be 275MW. 


The lower illustration shows work under way for 
the two reactors at Bradwell. These, unlike the 
Berkeley reactors (cylindrical pressure vessels), 
are to have pressure vessels of spherica! form. 
The general thickness is to be 3in, reinforced to 
4in over the cap and in the region of the supports. 
The civil engineering work at Bradwell is reported 
to be now largely complete, so far as the founda- 
tions are concerned. Materials for the pressure 
vessels are being shipped to the site. Prepared 
plates are being welded into two and four-plate 
panels, and finally into complete rings. These 
will be lifted into position inside the biological 
shield until the sphere is complete. The Nuclear 
Power Plant Company, Ltd., which is responsible 
for the construction of the Bradwell station, has 
stated that normally a single reactor plant will 
be ready to deliver full load within four years 
of the commencement of work on the site. The 
minimum output guaranteed for Bradwell is 
300MW. 


The two other nuclear power stations on which 
preliminary work has commenced are Hunterston 
and Hinkley Point. The former is to provide a 
guaranteed minimum of 320MW, and a gantry 
crane able to lift up to 350 tons is to be used in - 
its construction: it is to be built by the G.E.C.- 
Simon-Carves Atomic Energy Group. Hinkley 
Point is the latest nuclear power station project 
to be embarked upon and the minimum output 
guaranteed for it is accordingly the highest to date 
—S5SO0OMW. The station is to be built by the 
English Electric-Babcock and Wilcox-Taylor 
Woodrow consortium, and in this case the gantry 
crane is to be a partly welded structure 250ft 

high and able to lift as much as 400 tons, 





Plate 2 


Radio Astronomy 


Radio astronomy is a post-war science in which radio tech- 
niques are used to receive signals from interstellar space. 
With radio telescopes it is possible for the astronomer to 
extend the scope of his studies of the universe far beyond the 
range of the optical telescope. It is no accident that Great 
Britain, with her wartime leadership in radar, has been able 
to make a major contribution to radio astronomy, as illus- 
trated here. In the radio telescope at the Mullard Radio 
Astronomy Observatory, near Cambridge, the radio telescope 
uses the principle of ‘‘ aperture synthesis ’’ to get high angular 
resolving power: the reception pattern associated with a 


large aerial is here obtained by integrating the signals 
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received on two small aerials which are moved to cover the required area. Interferometry is used to 
obtain still better resolving power. The radio-star interferometer (the moving element of which is 
shown here) has the same resolution as two aerials, each 800ft by 500ft. On the same site there is 
also a pencil beam aerial array which has the resolution of a paraboloid 2000ft in diameter (‘* The 
Engineer,’’ August 2, 1957, page 164). Our second illustration shows the radio telescope which has 
been installed for radio astronomy and advanced research on microwave propagation, down to 10cm, 
at the Royal Radar Research Establishment, Malvern. The 45ft diameter steerable paraboloid is 
of aluminium alloy (‘*‘ The Engineer,’’ September 6, 1957, page 355) 


The Jodrell Bank radio telescope, shown below, has a fully steerable paraboloid reflector of 250ft 
diameter. Designed, originally, to operate at wavelengths down to Im, the system was later modified 
to work at wavelengths down to about 20cm (*‘ The Engineer,’’ July 5, 1957, page 7) 
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The television tower at Crystal Palace in South London is 710ft high. The upper part 
Structures of the tower had to be slender, as it is considered, electrically, to be part of the aerial 

system, yet a severe limitation on angular deflection was stipulated to meet the specified 
performance of the aerials. Thus the corner members of the upper part of the tower are solid steel bars, 9in in 
diameter, some of which weighed over 3 tons ; lower down, they consist of four angles, back to back. The width 
of the tower at the top is 4ft 4in, and at the base 120ft. All site joints were made by bolting. The weight of the 
tower is 450 tons. To investigate its aerodynamic behaviour, rockets have been fired horizontally from about 600ft 
up the tower, each one exerting a horizontal thrust of about half a ton. Firing has been timed to coincide with the 
natural frequency of the tower, so that resonant vibration is established, and its decay measured to assess the 
damping characteristics of the structure. Constructors: British Insulated Callenders Construction Company, Ltd. 


Anticlastic shell roofs in timber or plastics offer great possibilities for cheap yet pleasing roof construction. 
Four such shells, together covering a square of 110ft, have been built in timber at Wilton (above). There are four 
supports, one of which is shown, carrying the entire roof; note the tie bars joining the supported corners of each 
shell. Constructors: Timber Development Association. Full description: ‘* The Engineer,’’ July 26, 1957 


Clifton bridge, Nottingham (below), is of prestressed concrete with a main span of 275ft. Confidence in high- 

quality concrete is expressed by the architectural treatment. Structural concrete is exposed on the spandrels, 

but shaped by fluted shutters ; this surface contrasts with a precast ‘* fascia,’’ cast in white concrete, and shown 

nearly completed in this illustration. Consultants: R. Travers Morgan and Partners. Contractor: James 
Miller and Partners, Ltd. Full description: ‘* The Engineer,’’ June 7, 1957 
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Plate 4 


Diesel Locomotives 


During the latter part of the year deliveries were 
started of some of the main line diesel locomotives 
ordered under the Railway modernisation plan, 
and three typical examples of types 1, 2 and 4 
are illustrated on this page. The A1A-A1A, type 2, 
diesel-electric locomotive shown on the right was 
the first of twenty being built by Brush Traction, 
Ltd. This 104-ton locomotive has a Mirrlees 
twelve-cylinder oil engine, rated at 1250 h.p. 
at 850 r.p.m., coupled to a Brush generator 
with a continuous rating of 823kW, 686V, 1200A. 
It has a continuous tractive effort of 22,400 Ib 
at 16-5 m.p.h., and a starting tractive effort of 
42,000 Ib; the maximum speed is 75 m.p.h. 





Type 1, B,-B,, diesel-electric locomotives have 
been delivered by both the English Electric Com- 
pany, Ltd., and the British Thomson-Houston 
Company, Ltd. The B.T.H. locomotives of 
800 h.p. have sixteen-cylinder Paxman engines 
with a traction rating of 1000 b.h.p. at 1250 r.p.m., 
but for this application the fuel bar is set for the 
engine to develop 800 h.p. The locomotives have 
a maximum tractive effort of 37,500 h.p. at starting 
and a continuous tractive effort of 20,000 Ib at 
10:5 m.p.h. Ten of these B.T.H. locomotives 
are being built under the order and they are 
intended for service on the London Midland Region. 

Twenty of the English Electric type 1 mixed 
traffic diesel-electric locomotives are being built 
and one is illustrated on the right. Each of these 
locomotives has a pressure-charged eight-cylinder 
engine rated at 1000 h.p. at 850 r.p.m., and directly 
coupled to a generator rated at 1070A at 600V. 
In full working order these locomotives weigh 
72 tons and they are designed for a maximum 
service speed of 75 m.p.h. The maximum tractive 
effort at starting is 42,000 Ib and the continuous 

rated tractive effort is 19,500 Ib. 
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The first of the type 4 main line locomotives 
to be completed for British Railways is illustrated on 
the left. It is the diesel-hydraulic 2000 h.p. loco- 
motive built by the North British Locomotive 
Company, Ltd. This new AIA-A1A_ 116-ton 
locomotive is the first of five of its kind being made 
by the firm and it will soon go into regular service 
on the Western Region. It has NBL/MAN engines 
and NBL Voith hydraulic transmission equipment. 
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Power Stations 


Of the power stations officially opened in 1957, Wakefield 
“*B”’ is perhaps the least prepossessing in external appear- 
ance, having been designed with compactness and economy 
as the first considerations. Asceticism has improved rather 
than marred the appearance of the turbine room, however, as 
the illustration on the right shows. The roof is of reinforced 
concrete shells, 23in thick, with post-tensioned edge beams. A 
novel form of scaffolding was devised at this station to improve 
the method of cleaning employed on the boilers. The scaffold- 
ing consists of light aluminium sections which are assembled 
through holes in the water walls near the top of the combus- 
tion chamber. These sections are made up into a four-sided 
platform, with hand railing, which can be raised and lowered 
by the men themselves. The danger from falling slag is thus 
eliminated. Steam is raised in four units, each producing 
550,000 Ib per hour at 950 Ib per square inch and 925 deg. 
Fah. There are four 60MW turbo-alternators 





Goldington power station, in contrast to Wakefield, is something of a 
showpiece. The picture on the left is of the boiler-house. Each boiler is 
equipped with twelve burners fed by fuel fans. The burners are placed 
at each corner of the boiler in banks of three, and the flame from each 
is tangential to a circle whose centre is at the intersection of the furnace 
diagonals. The temperature of the steam is controlled automatically by 
varying the angle of these burners. Combustion air is drawn from the 
top of the boiler-house by two forced draught fans, and is preheaied 
regeneratively before passing to the combustion chamber via the pul- 
verising mills. Inlets next to the combustion chamber supply additional 
air. Evaporation 300,000 Ib per hour ; steam conditions at the stop 
valye 625 Ib per square inch and 865 deg. Fah. The last of the six 
30MW generators is due to be commissioned in January 

The illustration below shows the plant built at Battersea power station 
to convert fly-ash into lightweight aggregate for concrete. The ash is 
conveyed pneumatically from the precipitators to a large hopper. Water 
is added to the ash in paddle mixers, and the paste transferred to a dish 
granulator which coagulates it into nodules. The nodules are spilled 
out into a kiln, where they are sintered and hardened, their small content 
of carbon supporting combustion in the kiln. The nodules pass down 
through the kiln against a counterflow of cool air to a shaker conveyor, 
sorting screens, and the delivery hoppers. Particles of less than a specified 
size are recirculated. The output of the plant is about 150 tons per day. 

The product has a density of about 50 Ib per cubic foot 





Barony power station, in the Ayrshire coal- 
field, generates 60MW from two standard 
sets, and uses washery slurry for fuel. The 
slurry has a gross calorific value of 6450 
B.Th.U. per pound, a moisture content of 30 
per cent, and 25 per cent ash. Special methods 
are employed for bunkering, feeding and 
pulverising, and rotary hoppers with reversed 
batter have been developed for the feeding 
system. We show pieces of slurry that have 
been sliced off the motor-driven turntable 
that forms the base of the hopper, conveyed 
by belt to the mixer house. Another conveyor 
belt system delivers the slurry, via a vibratory 
chute, to the boiler-house hoppers (also rotary) 
that feed the pulverisers. The feed to the 
mills is sometimes mixed with slack coal 
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Modern Collieries 


A number of the new collieries and colliery recon- 
struction schemes put in hand by the N.C.B. in 
this country during the past few years are 
reaching an advanced stage. The recon- 
structed Hem Heath colliery shown on the right 
is notable for the steel A-frame headgear of 
the Koepe winding gear (see also Plate 7); 
the colliery has a 1136 yards deep No, 2 
shaft—the deepest in Britain. This shaft is fitted 
with a combination of drum and Koepe winding. 
Coal winding takes place on two shifts for a 
planned output of 5000 tons daily, with the elec- 
trical drum winder operating to the landing at a 
depth of 612ft and the twin rope Koepe at the 
deeper landing. 

The new Lea Hall colliery below was the 
first big mining project undertaken by the West 
Midlands Division of the National Coal Board 
and was planned following the discovery, in 1949, 
of the full series of coals east of a point where 
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The new Kinneil colliery at Bo'ness in West 
Lothian, close to the Firth of Forth, has been 
sunk near an old colliery, Furnace Yard Pit, 
which works the upper seams of the Limestone 
coal group. The shafts of the new pit have been 
sunk to a depth of 950 yards and are designed to 
produce 3000 tons of coal a day from the lower 
Limestone coals. No. 1 shaft has two tower- 
mounted d.c. Koepe winders, each capable of 
winding 216 tons of coal an hour. It will be some 
years before the lowest winding level at 930 yards 
is exploited and the two winders, which have 
cages with three decks capable of one 2-ton car 
on each deck, will operate from levels at 420, 
600 and 750 yards. They will also be used to 
raise and lower the men, while the ground-mounted 
Koepe twin rope No. 2 shaft winder will be used 
for men and materials only. 

The cars of coal are directed onto tipplers, accord- 
ing to whether coking or non-coking coal is being 
wound, and directed to a Coppee coal preparation 
plant in which there are two 200 tons an hour wash 
boxes which are interchangeable for coking and 
non-coking coal. Coals on the landward side of 
the Firth of Forth have been worked for hundreds 
of years and the new colliery will exploit the 
remaining reserves of coking, house and steam 
coal estimated at 75,000,000 tons, which lie beneath 

the channel of the Firth. 
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the Cannock Chase coalfield was thought to be 
ended by the East Boundary Fault. Reserves 
of coal are estimated to be about 150 million tons, 
and the projected output of the colliery when in 
full operation is 6250 tons a day on the basis of 
double shift working. It is expected to start 
coal drawing in 1959 and full production—a 
large proportion of which will go straight to a new 
power station of the C.E.A. being built on an 
adjacent site—should be achieved by about 1965. 

The colliery lies in the plain of the River Trent 
and the 24ft diameter shafts had to be sunk through 
about 630ft of water-bearing strata using the 
freezing method. Both shafts will have a depth 
of 1300ft during the first sixty years of production, 
as there is sufficient coal at this depth to satisfy 
the requirements of this period. Cage winding 
will be used and each shaft is capable of accom- 
modating two sets of cages. The upcast shaft, 
which is being fitted with a 2100 h.p. a.c. geared 
electric clutch drum winder capable of handling 
250 tons from 478 yards depth, will only have one 
set of cages initially. The downcast shaft will 
have two similar winders with a capacity of 276 

tons an hour from a depth of 471 yards 
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Electric Mine Winders 


, Up-to-date electric winders constitute an important 
part of the National Coal Board’s extensive 
modernisation programme. An example is the 
3700 h.p. geared d.c. winder at the East Shaft 
of Silverwood colliery in the North Eastern Division. 
It is of special interest because it is the first instal- 
lation to incorporate a new system of speed control 
through the medium of control exciters, developed 
by The General Electric Company, Ltd. This 
method of speed control has already been used 
on steel mill drives, including those of the temper 
mills at the Trostre and Velindre works of the 
Steel Company of Wales, Ltd. The winder is 
designed to raise 525 tons of coal per hour from 
a depth of 2299ft and is driven through single- 
reduction, double helical gearing by a d.c. motor 





rated at 3700 h.p., 0/320 r.p.m. A _ variable 
voltage d.c. supply, 0/650V, for this motor is 
provided by a 2650kW Ward-Leonard set driven 
by a synchronous motor with reactor starting. 
There are two parallel drums, each of 18ft dia- 
meter. one being clutched while the other is fixed 
on the drum shaft. The winder speed is controlled 
by an exciter system which is designed to combine 
the merits of the three field generator with 
those of the straight Ward-Leonard set. Unlike 
earlier methods of open-loop control, the control 
exciter system is a closed-loop circuit in which a 
controlling input signal proportional to the required 
speed is compared with a signal proportional to 
the system output (voltage) and any difference 
between these quantities causes continuous cor- 
rection of the output voltage and, therefore, of 
the speed of the main motor. Compensation is 
made for the volt drop in the loop circuit to give 
very close control of the speed (‘* The Engineer,” 
February 1, 1957, page 182). 




















The second illustration shows a B.T.H. 2500 h.p. 
friction winder recently installed at Hem Heath 
colliery, North Staffs. It is designed to raise 
234 tons per hour from a depth of 3200ft. This 
installation, which was completed during the year, 
is one of a number that the British Thomson- 
Houston Company, Ltd., has in hand for the 
: National Coal Board. They include two 3300 h.p, 
i Ward-Leonard four-rope friction winders for 
* Wolstanton colliery, North Staffs, and a four- 
rope friction winder, driven by an_ induction 
motor, for Daw Mill colliery, Warwicks. 
Closed loop control is to be used for the Ward- 
Leonard winders. On winders driven by induction 


: motors the speed will be controlled by metallic 
r resistances in the rotor circuit operated through 
contactors. 


: Finally, we illustrate a winder for a South 
i African gold mine. It is one of two 3000 h.p. 
Metropolitan-Vickers electric winder equipments 
supplied to the Vaal Reefs Exploration and Mining 
Company, Ltd., through the Anglo-American 
Corporation of South Africa, Ltd. Each of the 
winders is driven by twin a.c. induction motors 
which are equipped with dynamic braking. 
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Coalface Machines 


One of the new and promising designs 
of cutting and loading machines intro- 
duced into service by the National Coal 
Board is stated to be the Anderson 
Boyes trepanner, illustrated on the 
right and shown in operation in the 
lower left-hand photograph. These 
double-headed machines are designed to 
work in either direction. The leading 
rotating trepanning cutter cuts a core 
in the buttock of the coal face and 
two picks at the base of the cutting 
head break out the core coal. Two 
forwardly projecting arms discharge the 
coal on to the conveyor. A bottom 
cutter jib maintains the floor at a 
constant level, and a vertical shear jib 
cuts up to roof level at the back of the 
web 
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Since the National Coal Board decided 
some two years ago to introduce proven 
designs of power loading machines into 
pits as quickly as they could be supplied 
by manufacturers, much progress has 
been made. Figures show that in 1954 
less than 20,000,000 tons of coal were 
power loaded at the coal face ; it is now 
expected that this total will exceed 
50,000,000 tons in 1957. The average 
output per manshift on mechanised 
coal faces in 1957 has been some 5-83 
tons (on a raised and weighed basis), 
compared with 3-56 tons on conventional 
faces. Amongst the heavier machines 
being introduced in the mines is the 
Dosco coal getter shown at work on 
the left. These machines were designed 
originally for work in the Nova Scotia 
mines and have proved successful in the 
Derbyshire area. They cleave a Sft 
buttock of coal from a longwall face, 
and can get up to 90 tons an hour in a 
6ft seam. The ‘‘ Huwood Slicer ”’ 
coal plough, on the right below, has an 
electrically activated blade which simu- 
lates the action of a miner’s pick. It 
takes a cut of about 12in as it is hauled 
along a seam whilst supported on a 
conveyor framework 
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made possible by a series of straightforward 
engineering deve opments stemming from 
the experience gained in the design and con- 
struction of Calder Hall. Foremost in 
these developments has been that of heavy 
plate fabrication. Whereas Calder Hall 
was restricted by a pressure vessel built up 
of 2in thick plates, it has been possible for 
the industrial consortia to decide on vessel 
thicknesses of 3in. This immediately permits 
increase in the pressure of the coolant gas. 
The sizes of the pressure vessels have been 
increased, giving increased core sizes, and, 
as the reactors are optimised for maximum 
power and not plutonium production, it 
has been possible to raise the steam tempera- 
tures and pressures above those obtained 
at Calder Hall. The result of all these 
factors is that, while still remaining within 
the basic design of the Calder Hall reactor 
the net electrical output from one of the new 
stations has been raised from 70MW to as 
much as SOOMW. 

In announcing the new programme, Lord 
Mills said that the Government had been 
influenced by the need to reduce the burden 
on our balance of payments. We are already 
spending £250 million per annum on impor- 
ting fuel, chiefly oil, and the tendency is for 
this to grow. It is against this background 
that the development of nuclear power is 
so important. It has been estimated that 
a full year’s operation of 6000MW nuclear 
generating capacity will save about 18,000,000 
tons of coal or its equivalent. 

The capital investment that will be required 
to support the programme will however be 
heavy. The 1955 White Paper forecast 
an expenditure of £300 million for 1ISOOMW 
to 2000MW. This figure included £60,000,000 
to £70,000,000 for expenditure by the Atomic 
Energy Authority on ancillary plant and 
prototype development. The comparable 
figure for the new programme of about 
6000MW by 1965 is £919 million includ- 
ing the Atomic Energy Authority’s capital 
expenditure which is not expected to be very 
different from the 1955 estimate. It is 
estimated that the total capital investment 
of the electricity authorities in the ten years 
up to and including 1965-66, as a result of 
embarking on-a nuclear power programme 
on the scale proposed will be about £750 
million more than if all the generating 
capacity to be installed or put in hand were 
conventional plant. Of this sum _ nearly 
£200 million will be required for the initial 
fuel charges, although the actual figures 
will depend on the prices for uranium ruling 
at the time and on developments on the 
use of fuel and in fuel element fabrication 
and processing. The £750 million will be 
part of a total capital budget for the Central 
Electricity Authority and the South of 
Scotland Electricity Board for the years 
1957-58 to 1965-66 of £3350 million. 

At the same time as the revised Nuclear 
Power Programme was announced it was 
stated that in addition a ISOMW station 
is to be built in Northern Ireland which 
will come into operation in 1963 or 1964. 

It is not clear that the idea of classifying 
types of reactors as falling into Stage 1, 
Stage 2 or Stage 3 for the power programme 
has been dropped. There is obviously far 
more development potential in the gas- 
cooled graphite-moderated reactor than was 
first thought, and the standards to be met 
by some other competing system will con- 
sequently be so much more exacting. So far, 
as has already been mentioned, the improve- 
ments in outputs of the new designs of 
stations for the Electricity Authorities have 
been obtained by comparatively straight- 
forward engineering developments. The 
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future aim is obviouSly to get much higher 
gas temperatures and this requires that the 
surface temperature of the fuel element 
must be increased from around 400 deg. to, 
say, 600 deg. Cent. This however is not a 
step that can be achieved by variations in 
engineering design alone. It in fact requires 
a major technical break-through on two 
counts. First, the fuel element canning 
material will have to be changed from a mag- 
nesium alloy to some other material, and 
secondly a uranium fuel must be found 
that will stand up to the required range of 
temperatures. With regard to the former, 
beryllium metal or a beryllium alloy look 
promising and the Atomic Energy Authority 
has been working on beryllium for over 
two years. Although much work has been 
done, intensive tests and development are 
still required before the suitability of such 
a material for fuel element canning can be 
ascertained. 

With regard to the uranium, at the higher 
fuel element surface temperatures the fuel 





One of the systems being studied in Britain as a 
possibility for packaged reactors and for reactors 
suitable for marine propulsion, is that in which an 
organic liquid replaces the water moderator-coolant 
of the pressurised-water reactor. Organic liquids offer 
the advantages of high boiling point (which means 
lower working pressures and better thermal efficiency) 
and reduced corrosion problems. The nuclear pro- 
perties of the reactor system can only be determined 
in an ‘ approach-to-criticality ’’ experiment such as 
the one at Harwell shown here. In this a fuel element 
array is suspended in a tank ; the coolant-moderator 
used is ‘‘ Dowtherm,”’ a eutectic mixture of diphenyl 
and diphenyl oxide 


temperatures are likely to include the a-8 
phase change point, and this is likely to 
affect the behaviour of the fuel under irradia- 
tion. Unfortunately, quick answers cannot 
be obtained. in this work. Extensive 
irradiation experiments are required in 
order to predict the behaviour of fuels 
under reactor conditions and much of this 
study follows the pattern of a slow accumula- 
tion of data over a long period of time. 
It is possible that to reach these temperatures 
with a fuel that does not swell and distort 
unduly after high burn-up, the uranium 
fuel will have to be in the form of a 
ceramic. The A.E.A. is studying such fuels. 

In this connection an interesting paper 
was read during March by Sir Christopher 
Hinton to the Swedish Ingeniore Veterskaps 
Akademien in which he compared the likely 
future costs of electricity generated by nuclear 
and conventional power stations, and fore- 
cast that by 1990 the cost of nuclear power 


would be some three-eighths of that produced 
by coal-fired stations. In this paper Sir 
Christopher forecast that the trend in reactor 
design would inevitably be towards higher 
specific ratings, such a trend following an 
almost classical pattern. Higher ratings 
will require higher temperature gradients 
in the fuel. With bar type fuel elements 
a centre uranium temperature of 800: deg. 
Cent. would become probable. As uranium 
has allotropic change points at 660 deg. 
and 770 deg. Cent. and there is an appreciable 
volume change at the upper one, it appears 
that the bar fuel element would not 
be satisfactory under these conditions. 
Smaller diameter rods, or flat plates might 
therefore have to be adopted to obtain 
high specific fuel ratings. As these arrange- 
ments are not as efficient nuclear-wise as 
the bar fuel element, then enrichment of the 
fuel would be required. This would lead to 
an increase in fuel costs, which would pro- 
bably only be acceptable with canning 
materials that allowed the fuel element 
surface temperature, and hence the gas 
temperatures to rise appreciably. The paper 
predicts a steady rise in bulk outlet gas 
temperatures over the years. These tempera- 
tures have an important bearing on the steam 
conditions of the turbine plant and therefore 
an important effect on the overall efficiency 
and hence on the capital costs of the station 
plant other than the reactor itself. In time 
it will be essential that reactor designs permit 
low capital cosi reactors but also that such 
designs give low capital costs for the whole 
of the power station. 


THE POWER PROGRAMME AND THE ATOMIC 
ENERGY AUTHORITY 


Although the nuclear power stations 
which are being built as part of the nuclear 
power programme will be designed and 
constructed by the industrial consortia and 
will be owned and operated by the electricity 
authorities, the Atomic Energy Authority 
has considerable responsibility with regard 
to this work. The year has been a period 
during which the necessary collaborative 
arrangements have been shaped into a working 
routine. Apart from the Authority’s whole 
reactor research programme, which must 
inevitably pioneer the way for all future 
reactor programmes, the Authority is 
actively engaged on the research and de- 
velopment work that is required if we are to 
make substantially more technological 
progress with the present type of reactor. 
As already mentioned much of this relates 
to fuel element development directed to 
obtaining higher bulk coolant outlet tempera- 
tures. The Authority has also the responsi- 
bility of procuring the special materials 
needed to meet the revised programme and 
has stated in its Annual Report that it is 
making arrangements for the supply of 
sufficient uranium for 6000MW by 1965. 
It has also taken steps to ensure that the 
manufacturing capacity for graphite will 
be sufficient to meet the programme require- 
ments. It must be remembered that the 
Authority is the sole manufacturer of fuel 
elements for all reactors and it will carry out 
all processing of fuel after irradiation. 

A new and important side of the Atomic 
Energy Authority’s work that has developed 
during the year in support of the power 
programme has been the role of the Authority 
as a technical adviser to the electricity 
authorities on the nuclear side of power 
station work. This began towards the end 
of 1956 when the Authority acted as the 
agent of the Central Electricity Authority 
in the assessment of the reactor part of the 











(Left) At Dounreay, Caithness, the Industrial Group of the U.K.A.E.A. has set up a fast fission breeder reactor which will produce 60MW of heat. 
will burn pure fissile fuel and will convert fertile material into new fuel at a rate exceeding that at which it burns fissile material. 
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This reactor 
Liquid sodium is used as a 


coolant. The heat collected from the core is transferred in the twenty-four primary heat exchangers to a secondary sodium circuit which, in turn, carries the heat 


to the secondary exchangers and transfers it to pure water, which is converted into steam. 
(Right) Gantry crane under erection at Bradwell. This is to be used in building the 300MW nuclear power station there 


heat exchanger. 


tenders submitted for the first stations. 
Since then the Industrial Group of the 
Authority has set up an Industrial Power 
Branch staffed by some of the senior 
engineers who worked on the Calder 
Hall project. The work of this branch 
is an important part of the Authority’s 
Industrial Group commitments and as 
construction commences on new sites this 
work is likely to grow. ° 


REACTOR SITES 


During January work began on both 
the Bradwell and Berkeley sites and recent 
photographs show that the work there is 
now well advanced (see also pages 6-7 and 
Plate 1). The start of work in the South 
of Scotland was, however, later than 
originally hoped because of an un- 
fortunate delay in obtaining consent for 
construction on the Hunterston site. The 
applications and objections made to the 
proposals were the subject of a public 
inquiry held in January by Sir Randall 
Philip, Q.C.- Unfortunately, Sir Randall 
died before a decision had been made and 
the evidence had to be reconsidered by 
Sheriff Harold Leslie, Q.C., in June. On 
June 30 the Secretary of State for Scotland, 
Mr. John Maclay, announced that following 
recommendations made by Sheriff Leslie 
he had decided it was in the National 
interest that the applications by the S.S.E.B. 
for the construction of a nuclear generating 
station at Hunterston, Ayrshire, should be 
granted. Three weeks later, The General 
Electric Company, Ltd., which had been 
awarded the contract for the station in 
December, 1956, was able to start site 
clearance. . 

The fourth power station site, Hinkley 


Point in Somerset, was also the subject of 


a public inquiry during May, following 
which consent was given for the use of the 
site by the Minister of Power. Later, the 
Central Electricity Authority announced 
that it had placed a contract for a station with 
a net guaranteed electrical output of SOOMW 
with the English Electric Company and 
its associates. 

It is apparent from the objections that 
have been raised at the various public 
inquiries, that it will become increasingly 
difficult to find suitable sites for nuclear 
power stations. From time to time questions 
have been raised in the House of Commons 
on the subject, but each time the government 
has reiterated that its present policy is that 
the stations should be sited away from centres 
of population and for the time being it 
cannot say how long it will be before there 
is sufficient experience to enable them to 
reconsider this decision. Undoubtedly, this 
policy is right, but it is obvious that there 
are few spots left in the British Isles near to 
the sea or lake from which sufficient cooling 
water can be obtained that have not some 
beauty of their own. Letters to the daily 
press indicate quite clearly that areas many 
people would consider dull, flat, uninteresting 
and desolate usually have a strong appeal to 
some other group of the population. As 
indicated by Lord Mills when announcing 
the revised power programme, work is 
continuing to acquire sites necessary for this 
programme and the Central Electricity 
Authority has already announced that it 
intends to make early application for consent 
to develop a site at Trawsfynydd, Merioneth- 
shire. This site is on the northern shores 
of the artificial lake that was created some 
thirty years ago to serve as a storage reservoir 
for the Maentwrog hydro-electric power 
station. There is sufficient cooling water 


In the picture, a workman is seen installing part of a secondary 


for a station of 400MW to SOOMW capacity. 
Despite the eagerness to bring nuclear de- 
velopments into Wales it is likely that there 
will be considerable opposition to the use of 
this site, as many will consider that there 
will be serious risk of spoiling the scenic 
beauties of Snowdonia. The Minister of 
Power has recently said that he intends to 
hold a public local inquiry although no 
date has yet been fixed. A second site 
which is also considered suitable in North 
Wales is at Edern in Caernarvonshire. This 
site is 2 miles west of the village of that 
name and on the northern coast of the Lleyn 
Peninsula. The site is said to be suitable 
for a larger development than Trawsfynydd 
as unlimited cooling water is available. 
Again, however, it lies in an area which is 
popular with holiday-makers because it is 
an undeveloped part of our coast, and there 
are likely to be many who will regret its 
use, if the C.E.G.B. finds that its schemes 
require the site. 

The difficulties in finding suitable sites 
were also emphasised by the problems 
encountered by the Research Group of the 
Atomic Energy Authority in looking for 
a site which could be an extension to Harwell. 
Apparently seventy alternative sites were 
selected before Winfrith Heath was chosen. 
The letter to the A.E.A. announcing the 
Minister of Housing and Local Government’s 
consent to the development of this site 
pointed out that the objections had been 
raised mainly on the grounds that the pro- 
posed development “would impair local 
water supplies, would mar a fine landscape 
in a popular holiday area and lead to the 
suburbanisation of the countryside, that 
it would upset the rural economy and lead 
to pressure on local housing and schools 
and that the effluent from the establishment 
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would damage local fisheries.” It is evident 
that these or similar objections can be applied 
to almost any area remote from the towns in 
this country. 


THE ROLE OF INDUSTRY 


The year 1957 has really been the year 
in which the exploitation of atomic energy 
in this country has ceased to be the sole 
responsibility of the Atomic Energy Authority. 
With the letting of tenders for the first 
nuclear power reactors at the end of 1956 
by the Central Electricity Authority, major 
industrial firms in this country accepted 
the challenge to show how well they could 
develop the gas-cooled graphite-moderated 
reactor. In January the Nuclear Power 
Plant Company, Ltd., began work at Brad- 
well, Essex, on a 300,000kW net station, 
and the A.E.I.-John Thompson Nuclear 
Energy Company, Ltd., started at Berkeley, 
in Gloucestershire, on a 275,000kW net 
Station. In July, when at last approval had 
been given to the use of the Hunterston 
site in Ayrshire, The General Electric Company, 
and its associates were able to begin con- 
struction on a station of 320,000kW capacity 
for which it had been awarded a contract 
by the South of Scotland Electricity Board 
in December, 1956. Meanwhile the English 
Electric-Babcock and Wilcox-Taylor Wood- 
row Consortium had been working on the 
design of a station for the third site for the 
C.E.A. and eventually it was awarded the 
contract for the Hinkley Point Station in 
Somerset. In the original 1955 White Paper 
it had been estimated that the capacity of each 
station might be 100,000kW to 200,000kW. 
At the end of 1956 stations of 300,000kW 
were already an accepted proposition, while 
nine months later a station designed for 
a net electrical output of 500,000kW was 
selected for Hinkley Point. Within the year 
it has been convincingly demonstrated that 
the Calder Hall reactor, far from being 
obsolescent and a mere stop-gap in reactor 
development, has considerable development 
potential, at any rate for large base-load 
power stations. 

This fact appears at last to be receiving 
world-wide appreciation, and a considerable 
and renewed interest has been shown by 
many countries in the gas-cooled graphite- 
moderated reactor. The highlight of this 
interest was the announcement by the Nuclear 
Power Plant Company, Ltd., in November 
that it had received a letter of intent to 
negotiate the construction of nuclear power 
stations in Italy, and also to conclude a long- 
term agreement for mutual co-operation 
on the design and development of power 
reactors. The agreement will be made between 
the N.P.P.C., Ltd., and A.G.I.P. Nucleare, 
which is a subsidiary of Ente Nazionale 
Idrocarburi, and will concern reactors of 
the gas-cooled type. The first station to be 
built will have an output of 200MW and a 
considerable amount of plant is likely to be 
manufactured in this country. The N.P.C.C. 
will be responsible for the overall design 
and commissioning while A.G.I.P. Nucleare 
will place all local contracts and carry out 
site erection. 

Opening the Engineering, Marine, Welding 
and Nuclear Energy Exhibition at Olympia 
in August, Sir Christopher Hinton made 
some interesting comments on what he con- 
sidered to be industry’s role in nuclear 
development. He pointed out that the original 
decision to train only four organisations 
in the design and construction of nuclear 
power stations was based on the plan to 
build only four stations by the end of 1958, 
and that consequently four organisations 
would be sufficient. Although the programme 
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has since been expanded, this is largely 
being achieved by an increase in the size of 
stations and not by an increase in number. 
Probably few people outside the nuclear 
power field realise the strengths of the design 
and development teams that are required 
to deal with this work effectively and the 
Atomic Energy Authority apparently felt 
that it would be contrary to the national 
interest, as well as to the interests of the 
various industrial firms concerned, if more 
firms were trained than was commensurate 
with the volume of business that would 
be available. The probable future as Sir 
Christopher saw it, if we are to make 
the best use of our available manpower, 
is for a few consortia to be engaged on the 
design and construction of nuclear power 
stations and for a far greater number of 
industrial firms to be engaged on the manu- 
facture of specialist equipment and compo- 
nents required in those designs. This will also 
probably apply in the export field. Overseas 
countries are unlikely eventually to want to 
import complete power stations, including 
components they are capable of manufac- 
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and Allied Manufacturers’ Association ; 
the British Engineers’ Association; the 
Scientific Instrument Manufacturers’ Asso- 
ciation, and the Water-Tube Boilermakers’ 
Association. 

Outside the field of the gas-cooled reactor 
it was announced in January that Humphreys 
and Glasgow, Ltd., had made arrangements 
with Alco Products, Ltd., for sale rights 
outside North America of the A.P.P.- Reactor 
(Army Package Power Reactor). These are 
small pressurised water reactors with net 
electrical outputs of 2MW, SMW or 1OMW. 

During the year Head Wrightson Processes 
was awarded another two contracts for 
Materials Testing Reactors similar to the 
Ones already being built at Harwell and at 
Dounreay. One was for the Danish Atomic 
Energy Commission, and it is planned to 
complete the reactor before the end of 1959. 
Another is for Land-Nordrhein-Westfalen, 
West Germany. 


MARINE PROPULSION 


In the marine field no clear policy for 
nuclear propulsion has yet appeared. In 
July the Hawker 
Siddeley John Brown 
Construction, Ltd., 
was formed with the 
expressed _ intention 
of studying problems 
associated with marine 
propulsion. Con- 
struction on the Doun- 
reay site of the Atomic 
Energy Authority of 
the buildings to house 
the Admiralty submar- 
ine reactor prototype 
is well advanced al- 
though doubts have 
been expressed in some 
quarters on the advis- 
ability of continuing 
with this project in its 
present form in view 
of the fact that com- 
plete information is 
now available on the 
United States submar- 
ine ‘ Nautilus.” Un- 
doubtedly, with our 
limited available tech- 
nical effort it wouid 
be foolish to attempt 
to pursue all nuclear 
energy developments 


The 180-ton bowl for Berkeley nuclear power station was moved by air winch 4t the same time. In 

py Ban shelter % bes permet Sentai. er purpdse, two sets of the field of atomic 
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proceed on the lower part of the concrete biological shield which surrounds and decisive policy. 


the reactor vessel 


turing themselves, but there will always be 
opportunity for British firms to sell the more 
specialist components. 

During the year a fifth industrial group 
for the design and supply of atomic power 
stations was actually formed, the firms 
concerned being Richardsons Westgarth and 
Co., Ltd.; International Combustion 
(Holdings), Ltd.; Crompton Parkinson, 
Ltd.; Fairey Aviation Company, Ltd., and 
Elliott Bros., Ltd. This group now operates 
through a joint company known as Atomic 
Power Construction, Ltd. A Nuclear Energy 
Trade Associations Conference has also 
been formed with the object of establishing 
a permanent means of liaison on nuclear 
energy matters. The founder members 
were the British Chemical Plant Manu- 
facturers’ Association; the British Electrical 


The position in the 
marine field is far 
more obscure. Nuclear propulsion does not 
offer any immediate economic advantages, 
and, in fact, it is unlikely even to be com- 
petitive for some considerable time. Yet on the 
other hand this country is still a great 
merchantile power and if we are to remain 
such, it is imperative that we keep pace with 
developments that may ultimately be of 
importance to that industry. Undoubtedly 
in this field, as in nuclear power, it is unlikely 
that much will be achieved without a bold 
and far-sighted policy, and it will have to 
be realised that until the technical problems 
have been settled by actual practice, it is 
useless arguing about the finer points of 
economics. 
WINDSCALE 
On October 10, an accident occurred on 
No. | Pile at Windscale. During a Wigner 
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release the pile was found to be on fire, 
and though the fire was successfully ex- 
tinguished by the use of water during the 
next two days a certain amount of radio- 
activity was released into the atmosphere via 
the pile stack. This led to a slight contamina- 
tion of a wide area by radioactive iodine. 
As the deposition of iodine-131 on grass 
which is eaten by cattle is rapidly carried 
to their milk, a ban was placed in the con- 
sumption of all milk produced in a coastal 
strip nearly 10 miles broad extending as 
far south as Barrow. As iodine-131 has 
a half-life of eight days this ban was applied 
over a reduced area as time proceeded and 
was completely removed in a few weeks. 
In its annex to the White Paper on the 
accident, the Medical Research Council 
stated, “‘ after examining the various possi- 
bilities, we are satisfied that it is in the highest 
degree unlikely that any harm has been done 
to the health of anybody, whether a worker 
in the Windscale plant or a member of 
the general public.” Immediately following 
the accident a Committee of Inquiry was 
set up by the Atomic Energy Authority 
under the chairmanship of Sir William 
Penney, the director of the Weapons Research 
and Development Establishment. The 
Committee found that the cause of the 
accident lay partly in inadequacies of the 
instrumentation provided during a Wigner 
release and partly due to faults of judg- 
ment attributable to weaknesses of organisa- 
tion. In accepting this report the Authority 
recommended to the Prime Minister (who 
is the minister responsible for Atomic 
Energy affairs) that an independent person 
of standing should be appointed to under- 
take a comprehensive evaluation and recom- 
mend what technical and organisational 
improvements are required. Sir Alexander 
Fleck, Chairman of Imperial Chemical 
Industries, Ltd., was invited to undertake 
this task and agreed to do so. The first of his 
three committees has now reported, and 
calls for the creation of new posts of responsi- 
bility within the Authority. 

The accident attracted considerable pub- 
licity, as many people were confronted 
for the first time with the ideas of radio- 
activity and contamination. Although no 
harm was done to anyone, the accident 
emphasised the very high standard of 
safety that is expected of nuclear plants 
if this new industry is to develop without 
setback. The same accident could not happen 
in the Calder Hall reactor or with any of 
those being built for the Electricity Authori- 
ties. These reactors are cooled by carbon- 
dioxide on a closed cycle and not by air 
discharging to a stack. Also, fuel elements, 
instrumentation and burst slug detection 
gear are all of a greatly improved design. 


THE FUTURE 


Any design of nuclear power plant depends 
on an enormous volume of information 
coming from research and development 
effort. A few years ago the questions that 
were being asked were of the sort—* Is 
this method technically possible? ”’ To-day, 
they are of the form,” Is this method techni- 
cally possible and justifiable economically ?” 
To answer the latter question requires far 
more effort than to answer the former. 
In atomic energy, to the ordinary variables 
and problems of plant design are added the 
problems associated with the behaviour 
of materials under irradiation. It is going 
to take many years to accumulate statistical 
data on irradiation behaviour, but it is 
essential that this work goes ahead rapidly 
now in order to have the answer for the future, 
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Following the start-up of Dido in 1956. 
Harwell completed building a second materials 
testing reactor, Pluto, during 1957. A 
third reactor, similar to Pluto, will come 
into operation in Dounreay next year. 
In these reactors the work of irradiating 
fuels and other materials will continue and 
a more ambitious programme of in-pile 
work for testing fuel elements, coolants, 
&c., will be possible. In reactor research 
besides work in support of the immediate 
power programme, it is essential that work 
should be directed towards smaller, more 
highly rated reactors, reactors in which 
the capital costs are substantially lower than 
those being built to-day and therefore ones 
which could give competitive costs for power 
even when not operating as _base-load 
power stations. As part of this class of 
work the U.K.A.E.A. is intending to 
build a Zero Energy Assembly for a high- 
temperature gas-cooled reactor at Winfrith 
Heath. This assembly will be used to 
examine the nuclear properties of the system 
and to verify design calculations. Such a 
zero energy assembly is an essential part of 
a reactor power development programme. 
This particular kind of reactor is designed 
to work at a very much higher temperatures 
than present gas-cooled reactors and the 
system offers the possibility of utilising 
gas turbines. , 
In the field of long term research, work 
is also continuing at Harwell towards 
producing controlled thermonuclear reactors, 
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and a classified conference was held on 
the subject at Harwell in June. This work 
is being done in close association with the 
United States. The experimental plant 
known as Zeta is now in operation and very 
high temperatures are reported to have 
been obtained by electrical discharges 
through heavy hydrogen. 

There have been many discussions during 
the year between this country and the 
United States on the subject of collaboration. 
In the climate of opinion produced in the 
Western Nations by the launching of the 
Russian satellites, it is likely that much 
closer collaboration will be sought in the 
near future. It is important that technical 
effort is not wasted and research work 
duplicated. But in the technological field 
it is equally important that methods of 
application of scientific data that are suit- 
able, say, in the United States, are not held 
automatically to apply in this country and 
vice versa. Economic and industrial con- 
ditions, methods of manufacture, &c., are 
all very different in the two countries and it 
is difficult to imagine that Calder Hall 
would have been built if it had been the 
subject of mutual discussion with the ob- 
jective of selecting the best possible reactor 
system. There is much to be gained by a 
greater pooling of scientific and technical 
effort. But any such close link must not 
be allowed to blunt our own powers of 
decision as to what are the right lines of 
development for this country. 


Royal Navy—1957 


NTIL 1957, British defence planning 

had three aims in view—to build up the 
deterrent ; to endeavour to ensure Britain’s 
survival if the deterrent failed ; and to keep 
the Services ready to deal with the cold war 
and limited hostilities. Unlike the United 
States Navy, with its 60,000-ton super- 
carriers for launching medium range bombers, 
the Royal Navy provides no part of the 
Allied retaliatory power. But it had a vital 
part to play if the deterrent failed. A year 
ago, however, the Government reached the 
conclusion that this country could not be 
adequately protected against nuclear attack 
and that the overriding consideration in 
future military planning must be prevention 
rather than preparation for war. This leaves 
it uncertain what the Navy’s role is to be in 
the event of total war. The Government does 
not rule out the possibility of the N.A.T.O. 
Navies having to defend the Atlantic com- 
munications. But they barely conceal their 
view that if the deterrent fails thermo- 
nuclear weapons are likely to bring the war 
to an end in a very short time. While the 
Royal Navy must continue to contribute its 
quota—though on a_ reduced scale—to 
N.A.T.O. Navies, its primary function is to 
bring power rapidly to bear in peace time 
emergencies and limited hostilities, and the 
Active Fleet is to be reorganised with this 
aim in view. If this means that in joining the 
Royal Navy the budding Nelson can no 
longer see a Trafalgar on the horizon, he 
can be satisfied that he—and his colleagues 
in the Central Army Reserve—are more likely 
to see active service than the rest of the armed 
forces. Moreover the Royal Navy and the 
Central Army Reserve will be important in 
preventing the spread of a local conflict. 





The First Lord, in an effort to keep the 
Navy more in the foreground, explains that 
“it will be the kind of Navy which could 
provide the most useful contribution to 
N.A.T.O. in total war.” This, however, 
merely underlines what has already been done 
under the 1951 rearmament programme and 
holds out no prospect of any future building 
programme. The contribution we have 
already made in meeting N.A.T.O.’s most 
urgent need—a very large force of mine- 
sweepers and a number of fast anti-submarine 
vessels—is substantial. But we shall need 
many more escort vessels if it proves neces- 
sary to defend the sea communications, and 
under the new policy there seems little hope 
of getting them, still less of replacing our 
relatively small number of rapidly ageing 
carriers and cruisers, so long as those we have 
are still fit to steam. In a word, our military 
expenditure must be related to the financial 
and economic strength of the country and 
we are now having to abandon our tradi- 
tional reliance on seapower. The wisdom of 
the new policy would be more convincing if 
the Soviet and British Governments were 
thinking on the same lines. The present size 
of the Soviet Navy—thirty-two powerful 
cruisers, 150 destroyers and 500 submarines— 
gives no indication that the Soviets believe 
that nuclear weapons will prove immediately 
decisive. It may even be possible that the 
Russians do not intend to employ nuclear 
weapons at all, for the Western nations are 
not committed to using them unless there is a 
deliberately planned aggression in Europe. 
In that event the N.A.T.O. navies would have 
no easy task in defending the sea communica- 
tions, and the contribution made by the Royal 
Navy might well prove decisive. It is in the 
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light of this vital and more difficult task that 
the strength of the Royal Navy will be 
discussed in the paragraphs that follow. 


BATTLESHIPS 

For the past three years it has been 
Admiralty policy to concentrate the financial 
and labour resources allocated for the 
Reserve Fleet on the most modern and 
essential ships. Special measures have been 
taken to bring those vessels which remain to a 
high state of readiness and to maintain them 
in that condition to enable them to be ready 
for sea at short notice. Retaining the four 
battleships of the “* King George V ” class in 
mothball reserve thus seemed difficult to 
understand. It would have taken many 
months to modernise them and make them 
ready for active service, at a cost of about 
£4,000,000. The decision to scrap them 
during the current financial year is the logical 
result of the new defence policy.. The remain- 
ing battleship—the “ Vanguard ”—is to be 
spared, presumably until the “ Tiger ”’ class 
cruisers are in commission. She is main- 
tained in operational reserve at a cost of 
£700,000 a year and in this state she can be 
sent to sea, ready for action, at very short 
notice. In misty weather, with heavy seas, 
when there would be difficulty in operating 
carrier-borne aircraft, the presence of the 
‘“* Vanguard ” with a carrier group would be 
invaluable if there were any likelihood of 
meeting a hostile squadron of ** Sverdlov”’ 
class cruisers. Incidentally, the United 
States Navy has recently withdrawn its two 
remaining battleships from service in the 
active fleet. 


AIRCRAFT CARRIERS 


Both the Royal Navy and the United 
States Navy attach great importance to the 
aircraft carrier, and the Royal Navy is now 
following the example of the United States 
Navy in organising its main elements. into 
Task Groups, built around the air power of 
the carrier. The First Sea Lord has empha- 
sised that the new naval strike aircraft, the 
** N.A.39,” which is under development, with 
its considerable range and ability to carry 
the atomic bomb, will be a most formidable 
addition to the striking power of the Royal 
Navy. But this does not mean that it will 
have anything like the range of the type of 
aircraft especially built for launching from 
the United States 60,000-ton carriers. These 
are large, heavy bombers for dropping 
thermo-nuclear missiles at targets more than 
1000 miles inland. British defence chiefs 
consider that strategical. bombing is the 
function of the air force, though the 
*“N.A.39” would no doubt be used when 
required for bombing harbours and war 
potential installations in coastal areas. The 
task of British carriers is to defend the sea 
communications and provide air support in 
amphibious operations. Each carrier group 
will be composed of one aircraft carrier and 
a number of supporting ships—an organisa- 
tion which, incidentally, admirably fits in 
with the total war task of guarding the sea 
communications. 

There has not yet been any authoritative 
information regarding the number of carrier 
groups it is intended to maintain in commis- 
sion. One carrier group is to be stationed in 
the Indian Ocean ; and as the East Indies 
and Far Eastern Squadrons are to be merged 
into one force, this carrier group will pre- 
sumably represent our sole naval strength 
east of Suez. It will operate from Singapore 
and will also have a minor base at Mombasa. 
But it seems doubtful whether we shall have 
sufficient carriers to provide a group for the 
South Atlantic Station which now covers a 
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vast area including South American waters. 
Within another eighteen months the 22,000- 
ton “ Hermes ”—a 28-knot carrier laid 
down during the war—should be completed, 
together with the “ Victorious,” a pre-war- 
designed 3l-knot carrier which has been 
under reconstruction and modernisation since 
1950 and will shortly be commencing her sea 
trials. Laid down twenty years ago, she will 
be a new ship on. an old hull, with a fully 
angled flight.deck, steam catapults, the latest 
radar and landing control systems and the 
latest type of arrester gear. Her tonnage 
after reconstruction will have been increased 
to about 30,000 tons. 

The “‘ Hermes” and “ Victorious ’’: will 
bring the number of front line carriers—fast 
vessels all completed since the war—to seven, 
but this does not mean they can all be kept 
in commission. It is constantly necessary to 
reconstruct—to a greater or lesser extent— 
even modern carriers to enable them to 
operate new types of aircraft as these come 
into service. The ‘ Eagle ’’—one of our 
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ting relatively few aircraft than to put all the 
eggs into one basket. 

The trade routes in the Eastern and South 
Atlantic and in the Indian Ocean are of 
particular importance to Britain, and it would 
be impossible to give them adequate pro- 
tection with only four groups of front line 
carriers. But the Royal Navy is not intended 
to fight alone, and as it has now become 
more important to build up the deterrent 
than to provide for the possibility of having 
to safeguard our imports, it would be difficult 
to argue that the building of more carriers is 
urgent at the present time. 

The Royal Navy has also four “ Glory ” 
class carriers of 13,190 tons, and the “* Magni- 
ficent,” a “Hercules” class carrier of 
15,700 tons which was until recently on loan 
to the Royal Canadian Navy. These are all 
slow carriers of 244 knots laid down during 
the war when economy in naval building was 
essential. Designed for operating piston 
engine aircraft, they could be reconstructed 
and modernised to operate the types of 





H.M.S. ‘* Albion,”’ one of the three recently completed carriers of the ‘‘ Hermes ”’ class—22,000 
tons standard displacement, 28 knots 


latest carriers with a designed displacement 
of 36,800 tons increased to 43,000 tons 
on completion—was to have been withdrawn 
from service as soon as the “ Victorious ” 
was completed. But her modernisation, 
including the fitting of steam catapults, has 
now been postponed at any rate until 
1959. Similarly, the three recently completed 
ships of the “ Hermes” class—** Albion,” 
“Centaur” and “ Bulwark ”’—all have a 
modified (54 deg.) angled deck, but they 
have yet to be fitted with steam catapults and 
the latest kind of arrester gear. No doubt 
over the coming years, allowing for refits, 
reconstruction and training requirements, 
we shall manage to maintain four carrier 
groups in full commission, each group 
centred on one fast modern carrier. It 
should be noted that the four ** Hermes” 
class ships, though smaller and slightly slower 
than the “* Ark Royal” and “ Eagle ” are in 
no way inferior to them: in an operational 
role, thanks to the angled deck, steam cata- 
pults (when fitted) and the mirror deck landing 
aid. They can carry and operate less than 
half the number of aircraft in the larger 
carriers, but it is preferable for this country 
to have a greater number of carriers opera- 


aircraft now in service—‘‘ Sea Hawks,” “Sea 
Venoms,” and Fairey ““Gannets.”’ Indeed two 
ships of the “* Hercules ”’ class— the “ Power- 
ful’’ and “* Majestic ’—have recently been 
reconstructed for the Canadian and Austra- 
lian Navies respectively, and are now in 
commission as H.M.C.S. “ Bonaventure ” 
and H.M.A.S. “ Melbourne,” In the 
1956/57 estimates the First Lord implied 
that our remaining carriers would be brought 
up to date in turn. One of the “ Glory” 
class—H.M.S. “ Warrior ’”—was in fact fitted 
with a modified angled deck and improved 
arrester gear before she went to Christmas 
Island for the megaton bomb tests. 

But as most of our front line carriers still 
require to be equipped with steam catapults 
and other modern improvements, it seems 
unlikely, in view of the present drastic need 
for economies, that any more of the slow 
ships will be taken in hand. Not that speed 
is any longer a very important requirement 
for carriers. Aircraft are catapulted nowa- 
days instead of being flown off, and less speed 
is needed for landing on now that aircraft 
are being fitted with “ blown flaps.” This 
device allows air, tapped from the turbo-jet 
engines, to be blown over the wing flaps, 
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which enables the pilot to maintain control 
over the aircraft at a much lower speed than 
is normal during the approach to land. But 
these old ships would require strengthened 
decks, larger lifts and much interna! recon- 
struction to bring them up to front line 
standard. They will, however, prove of 
great value for many years in providing air 
cover for convoys against submarines. The 
“ Vengeance,” a “Glory” class carrier, 
formerly on loan to the Royal Australian 
Navy, has recently been sold to Brazil, and 
the sixth vessel of this class, the “ Triumph,” 
is being converted into a heavy repair ship. 
Of the two remaining 15,700-ton “* Hercules ” 
class carriers—* Hercules ” and “ Leviathan” 
—which have been laid up half com- 
pleted since 1946, the “ Hercules” has been 
sold to India and is to be reconstructed and 
modernised like her sister ships H.M.C.S. 
* Bonaventure ” and H.M.A.S. “ Melbourne. 


CRUISERS 


Whatever its merits, our new defence plans 
have been based mainly on the need for 
economy. Otherwise it would be difficult 
io understand the Government’s policy in 
regard to cruisers. Both in the 1955-56 and 
1956-57 Estimates we were encouraged to 
believe that a building programme “to 
replace our rapidly ageing cruiser fleet ” 
only awaited the trials of the guided missile 
“*Sea Slug.”” The completion of the three 
“ Tiger ” class cruisers—laid down fourteen 
years ago—was in fact defended by the First 
Lord as an essential stop-gap until the new 
cruisers were ready. Now, however, the 
number of our existing cruisers is to be 
reduced. Such replacements as may be 
necessary will be made by the “ Tiger ” class 
which will not be in commission for at least 
two years—a decision which seems all the 
more astonishing in view of the present First 
Lord’s statement during the debate on the 
Navy Estimates last July. It would be rare, 
he said, for a surface ship to fight a surface 
ship in the future. She would normally fight 
aircraft and submarines. The “ Tiger” 


class, it may be noted, have a very powerful 
main armament of 6in guns of a new design, 
but it would require something more powerful 
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H.MLS. “‘ Defender,’ a ** Daring ’’ class ship of 2610 tons standard displacement, six 4-5in guns, 344 knots 


than a telescope to find their anti-aircraft 
guided missile launchers. 

With the transfer of the “ Nigeria” to 
India and the “ Diadem’”’ to Pakistan, the 
Royal Navy has now no more than nineteen 
cruisers. And as this number is to be further 
reduced, it may well be that the four 9100-ton 

_“ Birmingham” class—although some of 
them have been modernised—will soon be 
sold or otherwise transferred to other navies. 
The “ Bellona” and the four “* Dido ” class 
are newer and smaller vessels with 5-25in 
guns and would seem to fit in better with the 
four fleet escort ships now authorised, which 
are believed to be something less than 5000 
tons. In any event it is to be hoped that, 
including the “ Tiger” class, our cruiser 
strength will not be allowed to fall below 
fifteen, the minimum number required— 
allowing for refits and ships on passage—to 
provide supporting cruisers for four carrier 
groups. No doubt under modern conditions 
the eight “‘ Daring” class ships—vessels of 
2600 tons, with a powerful torpedo armament 





ment, nine 6in 


** Ceylon,”’ one of Britain’s ageing cruisers, completed in 1943; 8800 tons standard displace- 


guns, 314 knots 


and a gun armament of six 4-5in guns in twin 
turrets—will also play their part as fleet 
escorts. But they were designed as des- 
troyers, which in fact they are. They are less 
self-reliant and self-contained than a cruiser 
and their sea-keeping qualities and effective- 
ness as fighting units cannot be compared 
with those of a cruiser. The new fleet escort 
vessels are larger and would in pre-war 
days have been called light cruisers, but even 
they can afford little protection for a carrier 
against a “‘ Sverdlov ” class cruiser. Finally 
the Royal Navy has three 40-knot mine- 
layers, of about the same tonnage as the 
“ Daring”’ class ships, which could no 
doubt be used as supporting ships when not 
required for mining. 


DESTROYERS, FRIGATES AND LESSER 
VESSELS 


The 1951 naval rearmament programme 
provided for the conversion of forty-five 
destroyers into fast anti-submarine frigates. 
But only thirty-three of these ships have yet 
been converted. The conversion programme 
was in fact completed two years ago, and 
there is little doubt that under the new 
defence plans, the others originally earmarked 
for conversion will be sold. With the recent 
sale of the four “ Milne ” class destroyers to 
Turkey, the Royal Navy has only fifty-six 
of the 110 ships of this type remaining after 
the war. Most of them are armed with three 
or four 4in guns and four to ten 2lin 
torpedo tubes, and have a speed of 35 knots. 
But we are well behind in comparison 
with the Russian Navy which already 
has 150 modern destroyers, armed with 
four Sin guns and eight to ten 2lin 
torpedo tubes, with a speed averaging 
38 knots. The destroyer, with her heavy gun 
and torpedo armament, was designed with 
the primary function of attacking squadrons 
of heavy ships with torpedoes by day and 
night and preventing similar attacks on her 
own heavy ships by hostile destroyers. The 
elimination of battle-fleets has by no means 
lessened the importance of this function, for 
a carrier group engaged in offensive opera- 
tions in enemy waters may well be liable to 
destroyer attack at night in spite of the addi- 
tional protection given by radar. This indeed 
is recognised by our intention to build four 
fleet escort vessels “that will embody the 
newest developments in the destroyer field.” 
How many destroyers will be earmarked as 
supporting ships for our carrier groups is not 
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H.M.S. ‘* Murray,” a new anti-submarine frigate of the ‘‘ Blackwood ”’ class; 1300 tons, four 
2lin tubes, two ‘* Limbos,’’ 22 knots (one screw only) 


yet clear. But there seems little likelihood of 
our being able to build more vessels of 
destroyer type in the near future. 

On the other hand the building of frigates 
of a new type is now making good progress, 
after a very slow start in 1951. Eleven new 
frigates had been completed by March, 1957, 
and twelve of the thirteen now under con- 
struction should be completed by the end of 
this financial year. Moreover, the First Lord 
has announced that another twenty-one 
frigates of various kinds are on order. These 
presumably include the total of eighteen 
vessels referred to in the 1955-56 and 1956-57 
Estimates. The new frigates are of three or 
four classes. Two classes are anti-submarine 
vessels with a new design of geared steam 
turbines of high power and with two of the 
new ‘‘Limbo”’ three barrelled depth charge 
mortars. The main difference between these 
types is in their size, speed and armament. 
The eight “‘ Whitby ” class are 360ft vessels 
of about 2000 tons, with main machinery 
developing 30,000 s.h.p. on two shafts and 
giving a speed of at least 30 knots, twelve 
2lin torpedo tubes and two 4-Sin guns. The 
“* Blackwood ” class are 300ft ships of about 
1300 tons, with one screw and a reported 


speed of 22 knots, and four 2lin torpedo 
tubes. Another class is the anti-aircraft 
frigate with a powerful gun armament of four 
4-Sin guns in twin turrets for the protection 
of merchant ships against aircraft attack. Yet 
another is the anti-direction frigate fitted 
with radar search and direction equipment 
to give early warning of hostile aircraft. Both 
these latter classes have twin screws with 
Admiralty pattern standard range diesels 
giving a reported speed of 21 knots. Finally 
there are the general purpose frigates on order, 
details of which have not yet been disclosed. 
At the end of the last financial year we still 
retained 111 of our 19-knot wartime frigates 
in service, seventeen of which were kept in 
commission on foreign stations and for 
training. Though many of these vessels 
would still be useful for patrols against 
submarines launching guided missiles, most 
of them will no doubt be sold or scrapped. 
Seven are in fact shortly to be sold to the 
German Navy. 

Magnetic and influence mines have out- 
dated the usefulness of trawlers and drifters 
as minesweepers and it has been necessary to 
build a very large number of minesweepers 
of a new type. Nearly 200 of these vessels 
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will have been completed by the end of this 
financial year for the Commonwealth and 
N.A.T.O. navies, including over 150 for the 
Royal Navy. Only fifty in all remained to be 
completed as at March 31, 1957. They are of 
two kinds, built largely of non-magnetic 
materials and are designed to sweep for both 
contact and ground magnetic and influence 
mines. The larger coastal ships are intended to 
operate mainly in coastal shipping channels; 
the smaller will operate in shallow waters 
such as rivers and estuaries. Both types are 
powered by diesel engines, the early coastal 
boats having standard engines built by, 
or under licence from, Mirrlees, Bickerton 
and Day, Ltd. Many of the later coastals, 
however,—and some of the later inshore 
vessels—have the new Napier high powered 
Deltic engine. Most of the inshore vessels, 
which are flushed decked and some 5O0ft 
shorter than the coastals, have engines 
manufactured by, or under licence from, 
Davey, Paxman and Co., Ltd. The fate of the 
fifty-six ocean going wartime minesweepers 
built for sweeping ahead of the fleet has not 
been announced, but as their speed is only 
164 knots, they too are likely to vanish under 
the new policy. Other ships provided for 
under the rearmament programme of 1951 
are seaward defence vessels and fast patrol 
beats. Thirty of the former, designed for the 
detection of submarines in the approaches to 
defended ports, have been completed and two 
more are still under construction. Thirty-five 
fast patrol boats have been completed and 
eleven more are under construction, but the 
Coastal Forces Organisation is now to be 
reduced to a small trials unit in commission, 
with additional vessels in reserve. The shore 
base—H.M.S. “* Hornet ”’—is to be closed 
down, but it may be possible to retain most 
of the boats which have been built or are 
building, on a reserve basis. 


THE SUBMARINE SITUATION TO-DAY 


When in 1943 radar prevented submarines 
coming to the surface at night with reasonable 
safety to recharge their batteries, the Germans 
still hoped that the war against allied com- 
merce had not been lost. They placed great 
reliance on two new types—XXI and 
XXVI—which were to have been available 
by 1944. In fact, owing to the allied invasion 
and bombing, very few of the former and 
none of the latter had been completed by the 


‘end of the war: both had unusual charac- 


teristics. Type XXI were well streamlined 
and equipped with a very large number of 





H.MSS. “ Coniston,’ a new minesweeper of the coastal type ; 360 tons, 


140ft, 15 knots 





H.M.S. “ Explorer”’ trying out her engines while using high-test peroxide 
which gives her 25 knots submerged 
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storage cells giving a submerged speed of 
16 knots for one hour and of 14 knots—the 
patrolling speed—for four or five days. A 
schnorkel tube provided air for the diesels 
which could thus be used with the vessel 
submerged at periscope depth to recharge 
batteries or for making a passage at about 
10 knots. Most modern submarines of the 
world’s navies have since been reconstructed 
—as far as is practicable—to give the same 
performance as these boats. But the Germans 
realised that the schnorkel, or snort, as it is 
now called, would before long be detected by 
radar—as indeed it now can be. Moreover, 
a maximum speed of 16 knots submerged 
speed for one hour was not good enough. 
They were, however, very optimistic about 
Professor Walther’s engine using decomposed 
high test hydrogen peroxide for the provision 
of oxygen. Equipped with two of them, the 
type XXVI submarine was expected to have 
an endurance submerged of 160 miles at 
25 knots. Britain built two submarines with 
this engine after the war—the “ Explorer” 
and “* Excalibur”: they have no armament 
and were built for the purpose of training 
personnel in coping with submarines with 
high submerged speed. The speed, attained 
by the “ Explorer” bears out the German 
expectations, but it is not intended to build 
more submarines of this type. Apart from 
the risk of fire from the high test peroxide, 
far too much space is occupied by the pro- 
pulsion plant. The turbines are only geared 
to the shafts when high speed is required and 
the submarine has thus also to be equipped 
with the normal! diesel-electric drive. 
Britain is now building the “* Dreadnought”’ 
with an atomic power plant, but, until en- 
riched fuel is in more plentiful supply and less 
costly, it seems likely that under the new 
policy we shall have to be content for the pre- 
sent with this one vessel. The Americans—after 
experimenting with sodium as the pri- 
mary coolant for a reactor for the “Sea Wolf” 
—have thirteen more atomic powered sub- 
marines ordered or authorised, all with the 
* Nautilus” type of reactor, burning highly 
enriched fuel and using pressurised water 
both as a moderator and primary coolant. 
One is being designed to launch either two or 
three “Regulus” flying bombs with a 
range of 1000 miles or alternatively the 
“ Polaris,” a  1500-mile range ballistic 
rocket, and Congress is being asked 
for funds for three more of these rocket 
firing submarines in the current Navy Esti- 
mates. The “ Nautilus °—commissioned for 
trials in 1954—had already steamed 
60,000 miles by the beginning of last year on 
about 81b of atomic fuel, equivalent to 
10,000 tons or nearly 3,000,000 gallons of oil. 
She is a very large vessel—over 3000 tons— 
and cost 57,000,000 dollars (over £20,000,000 
inclusive of nuclear reactor) to build. Indeed 
her total cost, if one includes development 
work, will probably prove to be nearer 
£30,000,000. But the four General Purpose 
submarines of the “ Skate ’’ class now under 
construction are estimated to cost no more 
than about £15,000,000 each. They are 
much smaller vessels of about 2200 tons 
surface displacement and their reactors are 
only half the size of the “ Nautilus ” plant. 
There is as yet no firm evidence that Russia is 
also building submarines of this type, but 
with almost all the raw materials she needs, 
and unhampered by any difficulties of foreign 
exchange, she is unlikely to delay in profiting 
from the great advantage of these vessels. 
Britain is building eight more submarines 
of the now conventional German type XXI— 
five have already been launched. But it 
would be well to judge the performance of the 
modern submarine by what the “* Nautilus ” 
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can do. Offensively her great value lies in 
her ability to intercept targets at a distance— 
instead of, in effect, waiting for the target to 
come to her. She cannot, however, use her 
high speed to make a close range attack 
because of the hydrophone effect of a fast 
moving vessel, which is clearly heard on the 
asdic. But with homing torpedoes neither 
the “ Nautilus” nor the conventional sub- 
marine needs to attack within asdic range. 
Moreover, if they are to launch guided flying 
bombs—or intermediate range ballistic 
rockets—it will be their object to avoid anti- 
submarine vessels, not to come near them. 
Even when detected, a 25-knot submersible 
will be extremely difficult to chase and 
destroy. Apart from the difficulty of main- 
taining contact with her, a “ Nautilus” 
reported half an hour’s steaming distance 
away from a “ Hunter-Killer ” force of anti- 
submarine vessels may be anywhere within 
an area of 500 square miles by the time the 
hunting ships arrive at her last reported 
position. Had she only the maximum 10-knot 
speed of the conventional submarine, the 
area of search would be reduced to 84 square 
miles—a comparatively simple task for three 
or four ships. The ‘ Nautilus’ also has a 
very strong pressure hull and may be diving 
at any depth between 100ft and 1000ft. 


THE ANTI-SUBMARINE POSITION TO-DAY 


By 1960 Russia is expected to have increased 
her present force of 500 submarines to 700, 
and as there is nothing to prevent her building 
her latest vessels with atomic power plants, 
the efficacy of anti-submarine measures 
must be judged in relation to the ** Nautilus.” 
Fortunately both the asdic and the hydro- 
phone—the latter brought to a high state of 
efficiency by the Germans during the war 
are nowadays entirely reliable and their range 
has been much increased. It may indeed be 
said with confidence that any submarine 
which to-day deliberately comes within asdic 
range of an escort vessel in the hope of 
making a close range attack stands a poor 
chance of escaping detection. The sonobuoy, 
used with little success during the war, has 
also been greatly improved. {n essence it is 
a float dropped from an aircraft or preferably 
a helicopter. From it is suspended a micro- 
phone which picks up, records and transmits 
to ships and aircraft in wireless contact the 
noise of a submarine’s propellers. It is then 
a simple matter to plot the submarine’s track. 
The dipping asdic is another effective A/S 
measure developed since the war, lowered 
into the sea from a hovering helicopter: the 
echoes from a submarine are transmitted to 
the operator above. It is well to remember, 
however, that some anti-submarine devices— 
asdics, hydrophones and radar—can also be 
used effectively by the submarine. A sub- 
marine with asdics could obtain ranges and 
bearings of the target while remaining at 
100ft deep or more and with homing tor- 
pedoes she has a fair chance of hitting it. 

For destroying a detected submerged 
submarine, a most formidable weapon has 
now become available in the atomic depth 
charge. United States navalaircraft are already 
equipped with it, and a new type has been 
designed for launching from ships—timed to 
explode when the surface vessel is at a safe 
distance. The conventional depth charge 
can now also be launched with much greater 
reliability. Another very formidable weapon 
is the three-barrelled anti-submarine mortar, 
controlled electronically, which keeps track 
with the detected submarine and fires at the 
correct moment. Each mortar can fire three 
projectiles—set to explode at various depths— 
simultaneously and with great accuracy. 
The homing torpedo—literally a guided 
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missile—is yet another highly effective anti- 
submarine weapon, altering course as neces- 
sary whatever action the submarine may take 
to evade it. The homing torpedo can also, ‘of 
course, be fired from aircraft, or from anti- 
submarine submarines. Devices for detecting 
‘and destroying submarines have in fact 
developed concurrently with the increased 
power of the submarine. But it is well to 
bear in mind that submerged submarines, to 
be detected, must come within the range of 
detecting devices. United States submarines 
have been equipped with guided flying bombs 
with a range of up to 500 miles for the past 
four years, and it may well be the main 
purpose of the Soviet submarine force to lay 
mines and to fire guided missiles and ballistic 
rockets with nuclear warheads at British and 
American industrial towns and coastal areas. 
This country has already built up a very 
large force of minesweepers of new types, and 
a good beginning has been made with some 
sixty fast frigates, either newly constructed 
or converted from destroyers, for escort 
duties. But many more helicopters, aircraft 
and patrol vessels of all types will be required 
to deal with the urgent problem of locating 
submarines whose object it is to give a wide 
berth to our anti-submarine forces. 


(To be continued ) 





New Year Honours 


THE New Year Honours Lists were published 
on Wednesday morning. The Prime Minister’s 
list includes announcements, as follows, of 
honours to be conferred on engineers and others 
associated with the engineering and allied 
industries. 

C.H.; Viscount Nuffield. 

Knights : Mr. A. T. Barnard, Director-General 
of Inspection, Ministry of Supply ; Mr. W. R. 
J. Cook, Deputy Director, Atomic Weapons 
Research Establishment, Aldermaston; Mr. 
G. J. R. Leo d’Erlanger. chairman, British 
Overseas Airways Corporation; Mr. S. J. Harley, 
M.I.Mech.E, chairman and managing director, 
Coventry Gauge and Tool Company, Ltd. ; Mr. 
Halford Reddish, chairman, Rugby Portland 
Cement Company, Ltd.; Mr. Ashley S. Ward, 
president, Thos. W. Ward, Ltd.; Mr. W. J. 
ee director, Imperial Chemical Industries, 

td. 

K.C.B.: Mr. H. W. Melville, Secretary, Depart- 
ment of Scientific and Industrial Research. 

C.B.: Mr. Hayne Constant, director, National 
Gas Turbine Establishment, Farnborough ; 
Mr. J. E. Serby, Director-General, Guided 
Weapons, Ministry of Supply. 

G.B.E.: Sir Harrold E. Yarrow, Bt, chairman 
and managing director, Yarrow and Co., Ltd. 

K.B.E.: Mr. Maurice E. Adams, Civil Engineer- 
in-Chief, Admiralty ; Mr. N. A. Gass, chairman, 
British Petroleum Company, Ltd. 

C.B.E.: Mr. E. H. Ball, managing director, 
The British Thomson-Houston Company, Ltd. ; 
Sir Hugh Chance, governor of the Administrative 
Staff College ; Mr. R. P. Clunas, chief engineer, 
“ Queen Elizabeth’’; Mr. A. E. Crook, principal 
mechanical engineering inspector, Mines Inspec- 
torate, Ministry of Power; Mr.L.A.Houl, Direc- 
tor of Technical Costings, Ministry of Supply: 
Mr.¥V.A.M. Hunt, Director, Civil Aviation Control 
and Navigation, Ministry of Transport and Civil 
Aviation; Mr. C. H. Johnson, Director, Materials 
and Explosives Research and Development, 
Ministry of Supply ; Mr. H. T. Johnson, Deputy 
Director of Naval Construction, Admiralty ; 
Mr. J. A. Mason, director, Automatic Telephone 
and Electric Company, Ltd.: Mr. Clifford 
Metcalfe, managing director, E.M.I. Elec- 
tronics, Ltd,; Mr. M. J. L. Pulling, controller, 
television service engineering, B.B.C.: Mr. R. 
Ringham, chairman, East Midlands Division, 
National Coal Board ; Mr. W. A. Summers, 
managing director, Hunting Percival Aircraft, 
Ltd.; Mr. R. W. West, principal, Battersea 
College of Technology. 
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Civil Engineering in 1957 


No. 


HAT the civil engineer’s work is a funda- 
mental need of life is beyond a doubt. 
That it must be done efficiently, to give 
assurance of safety and economy, is, equally, 
incontrovertible. But that his work should 


be discussed and understood by those in 





far on roads. Later on in the year, the 
country faced an economic crisis, and capital 
programmes were generally reduced, but 
the figures for new road works were not 
altered. It was soon afterwards that the 
Institution of Civil Engineers held its confer- 


Kai Tak airport, Hong Kong. A single runway, 8340ft long, is being built on a promontory of reclaimed 


land, this solution being imposed by the mountainous nature of the colony. 


Reclamation, totalling over 


10,000,000 cubic yards, was completed in 1957, and work on the runway itself, on drainage, and 


cable ducts, remains to be done to complete the first stag 
Consultants, Scott and Wilson, Kirkpatrick and P. 


1958. 


walks of life completely removed from it, 
seems to be asking too much. There is no 
news value in civil engineering—unless, of 
course, something goes wrong. If structures 
collapse, or if shrimp-like organisms spout 
out of domestic taps, then everyone is told. 
But these happenings are very rare, so the 
civil engineer goes his way quietly and 
unrecognised. And because of this, he is at 
a disadvantage, as compared with more 
vociferous elements of the community, in 
convincing the public of the urgency of 
some specific reform or innovation of which 
he has special knowledge and experience. 

Such has been the case over the past few 
years, when the construction of new roads 
has been discussed. The heavy toll of road 
accidents and the burden of congested roads 
have been largely brushed aside by public 
opinion ever since the war, but there are 
hopes now that a more balanced attitude is 
beginning to appear. Some progress can 
thus be recorded during 1957, which, indeed, 
is fortunate, since traffic continues to increase; 
the number of vehicles on the roads reached 
7,000,000 in the latter part of 1957. 

Two events of special note may be men- 
tioned. In a House of Commons debate 
last summer, the Minister of Transport and 
Civil Aviation announced that road schemes 
costing the Exchequer £240 million (plus 
£40,000,000 for roads in Scotland) would 
be put in hand over the next four years. 
That was a considerable advance, he com- 
mented, on anything that had been done so 


e and bring the airport into use by September, 
artners 


ence on the highway needs of Great Britain, 
when the whole problem was discussed. 

The Council’s preamble pointed out 
that “ with congestion and accidents on the 
roads growing at an alarming rate one of the 
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major tasks of the civil engineer in the next 
decade or two will be to build new and to 
improve existing highways.” The papers 
and the discussions were noteworthy for a 
more precise analysis of the economic sig- 
nificance of the road system, and, hence, of 
the scope of any new building programme, 
than has been given before. 

It was pointed out, for example, that if 
the most conservative basis of computation 
were chosen (i.e. making no allowance for 
non-working time, nor for such an incalcul- 
able factor as the suffering of victims of road 
accidents), the annual loss due to delay and 
accidents was found to be £265 million per 
annum, or the equivalent of 14 per cent of 
the nationa! income. Sir Herbert Manzoni, 
in his closing address, was quite forceful 
about this point. “If all our goods, par- 
ticularly for export, carry a 14 per cent 
excess, as it were, due to the inadequacy of 
our roads, I cannot understand why indusiry 
does not speak with one voice and ensure 
that something is done.” 

As to the cost of providing an adequate 
system of highways, various estimates were 
put before the conference, the highest suggest- 
ing an outlay of £350 million a year for ten 
years—less than the expenditure on power, 
though more than on railways, and compar- 
ing with the average of £70,000,000 implied 
by Mr. Watkinson’s statement. In the ten- 
year period, the whole of the outlay would 
be saved by the economic benefit of the new 
roads, according to the most liberal estimate, 
but according to the conservative estimate of 
loss just quoted, a further eight years would 
be needed. These large sums have, of course, 
to be related to road transport as a whole, 
which now accounts for an annual expendi- 
ture of more than £2000 million, and absorbs 
13-5 per cent of the national income. 


ROAD CONSTRUCTION IN 1957 


It is too early yet to be able to give figures 
for actual expenditure on new road. schemes 
during 1957, but a glance at the. Tabular 
Summary of Civil Engineering Contracts 
published with our issue of December 21, will 
show how many new schemes were started 
in 1957 ; the largest amongst them (costing 
over £1,000,000) are the second part of the 
Neath by-pass in South Wales, the Lancaster 
by-pass section of the North-South motor- 
way, part of the Manchester outer ring road, 
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and the Kingsferry lifting bridge in Kent, 
across the River Swale. Schemes of com- 
parable magnitude started before 1957 and 
stili in progress fare the Cromwell Road, 
the Preston by-pass, the Runcorn—Widnes 
bridge, and the Dartford-Purfleet tunnel. 
Last year in our annual review we gave an 
account of this country’s first motorway, the 
Preston by-pass section of the North-South 
motorway, which is being built under the 
direction of Mr. James Drake, the county 
surveyor and bridgemaster of Lancashire. 
It will be noted from the previous paragraph 
that two other large schemes in Lancashire 
which are under his direction—both motor- 
ways—were started last year. The contract 
value of these three schemes alone is over 
£10,000,000. Lancashire has thus been the 
first to start construction of roads on a scale 
not trifling in comparison with the needs. 
Other large schemes are due to start in 
1958, however. The principal one, which 
will really make a contribution on the 
national scale, is the London to Yorkshire 
motorway, contracts for the first 53 miles 
of which (from Dunchurch to Rugby) are 
out to tender at the present time. The total 
value of this work, which is being let in four 
contracts, each covering 12 to 16 miles, will 
apparently be of the order of £15,000,000. 
Construction is due to start in March, and 
alternative tenders based on completion in 
either October, 1959, or October, 1960, have 
been asked for. The St. Albans by-pass—a 
motorway 16 miles in length—is also out to 
tender on a similar basis. One other large 
scheme is due to start in March of this year— 
the Maidstone by-pass in Kent, which will 
cost about £2,250,000. The general policy 
governing immediate construction of new 
roads was explained by Mr. Watkinson at 
the “* Civils” conference and we printed his 
speech in THE ENGINEER of November 22 last. 


URBAN MOTORWAYS 


If construction of the Preston by-pass goes 
according to schedule, we shall be able to 
record in this review twelve months hence 
that the first motorway is in use. But until 
a more substantial mileage of motorway 
comes into use—either the first 53 miles of 
the London-Yorkshire route or a longer 
length of the North-South motorway in 
Lancashire—the benefits of such roads will 
not be generally appreciated by motorists and 
by the public. When this stage is reached, 
however, if experience of similar schemes 
elsewhere is any guide, the new motor roads 
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will be running to capacity within a few 

months, and there will be talk of adding new 

lanes to increase their capacity. 
Appreciation of the need for such roads 


is, at last, beginning to grow. But the 
equal or even greater need for similar routes 
running right into the centre of the large 
Cities is not yet so widely understood. The 
“* Civils ” conference brought out that factual 
information of this problem is somewhat 
scarce ; only one paper on urban motor 
roads was presented, and discussion on it 
showed that some city councillors were not 
convinced that urban motor roads—with no 
shop frontages, no pedestrians and no traffic 
lights—would, in fact, bring benefits in safety 
and economy superior to any other solution. 
Such roads must, of course, be properly 
conceived in relation to city planning as a 
whole. The third of the big schemes under 
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construction in Lancashire—the Stretford- 
Eccles by-pass section of the Manchester 
outer ring road—is a road of generally urban 
character. A limited amount of work has 
also been done on the Birmingham inner 
ring road, but the scheme remains largely in 
the future. In London, a start has been made 
on route 11 (Moorgate to Aldersgate Street), 
in the City, and part of the Cromwell Road 
scheme was brought into use during 1957. 


THE CHANGING NEEDS 


Since the war, the general character of 
the work done by the civil engineering 
industry has been fairly consistent. But 
new trends are now afoot and made them- 
selves more noticeable during 1957. A 
primary service is to meet the requirements 
of industry ; this continues, influenced by 
general economic circumstances, but pro- 
ceeding steadily all the while. But in 1957 
the needs of the new programmes for roads 
and railway modernisation exerted their 
influence. It is probable that works such as 
large bridges, which have been notably 
absent since the war, will begin to appear 
again. Tunnelling, too, is being affected. 

A principal activity since the war has been 
in the construction of schemes for water 
supply, and their complementary require- 
ment, for sewerage and sewage disposal. 
Thus, several important schemes of this kind 
were opened during the year. The rate of 
work is tending to diminish, however, 
especially in water supply, as schemes are 
completed. And in power station construc- 
tion, too, emphasis is changing with heavy 
foundation work in progress on several 
nuclear power stations. No new hydro- 
electric schemes were started in Scotland in 
1957, and those under construction were all 
well advanced. Pumped storage is likely to 
be a principal requirement in the future, and 
work was in progress during the year on 
the 300MW scheme at Ffestiniog in North 
Wales, due to be completed in 1962. 


(To be continued) 





































Jetty on the Thames at Erith for W. Cory and Son, Ltd., is intended for unloading ocean-going colli 
of 14,000 tons. The jetty is L-shaped, with eight bays of S5Oft in the approach arm and County-twe 


bays of 25ft in the heac ‘shown here); dredging is to 23ft below L.W.O.S.T. Foundations consist 
of seventy-two prestressed concrete cylinders, up to 65ft in length, sunk to chalk. They were assembled 
on shore from rings, 6ft o.d. and 6tin thick, and post-tensioned. The superstructure has in-situ 
main cross beams with precast prestressed soffits, precast prestressed stringers, and in-situ deck. Con- 
sultant, Sir William Halcrow and Partners. Main contractor, Holloway Brothers (London), Ltd. 
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Electrical Engineering in 1957 


No. I 


Y the electricity Act of 1957 the electricity 

supply industry of Great Britain was 
committed to its second major reorganisation 
in ten years. To see this event in proper 
perspective we should, perhaps, begin by 
looking at the main changes that have 
affected the industry since vesting day. It 
will be recalled that under the Electricity 
Act of 1947 the British Electricity Authority 
(B.E.A.) was established, together with 
fourteen area boards to take over the 
electricity supply industry throughout 
Great Britain except in the area controlled 
by the North of Scotland Hydro Electric 
Board. Briefly, on April 1, 1948, the B.E.A. 
and the Area Boards became responsible 
for 541 supply undertakings which had 
previously operated as independent under- 
takings. The B.E.A. with the status of a 
statutory corporation made up of members 
appointed by the Minister of Fuel and Power 
became both owner and operator of all 
the power stations of the erstwhile under- 
takings together with the main trans- 
mission lines and switching stations that 
constituted the interconnected network 
known as the Grid. Normally unless specific- 
ally authorised by the Minister of Fuel and 
Power, the B.E.A. did not sell electricity direct 
to consumers except for electric traction. 
Instead the B.E.A. supplied electricity in bulk 
to the Area Boards, for resale to consumers. 
For the convenient management and operation 
of the power stations and the Grid the B.E.A. 
divided its system into fourteen generating 
divisions with administrative boundaries 
corresponding broadly to the use of the 
Area Boards. For their part the Area Boards 
as owners and operators of the distribu- 
tion networks were responsible for planning, 
distributing and selling electricity to their 
consumers. General control of the policy 
of the Area Boards was exercised by the 
B.E.A. 

The first administrative change in this 
organisation was made on April 1, 1954, 
when the number of generating divisions 
was reduced from fourteen to thirteen by 
amalgamating the Merseyside and North 
Wales Division and the North Western 
Division to form the North West, Mersey- 
side and North Wales Division. On April 1, 
1955, the title of the British Electricity 
Authority was changed to Central Electricity 
Authority to accommodate a major reorgani- 
sation of the supply system in Scotland, 
whereby the undertakings of two divisions 
(South East Scotland and South West Scot- 
land) and those of the corresponding Scottish 
Area Boards were vested in a new public 
authority called the South of Scotland 
Electricity Board. Through this change the 
number of Area Boards was reduced from 
fourteen to twelve and the number of C.E.A. 
Generating Divisions from thirteen to eleven. 
At the same time continuity in the organisa- 
tion and operation of the grid system as 
a whole was maintained by an agreement 
with the newly formed South of Scotland 
Electricity Board, that the main transmission 
facilities taken over by the Board should 
still run interconnected with the rest of 
the Grid, and that the programming of 
transfers of electricity between England 
and Scotland should still be arranged on the 
principle that the overall fuel cost of genera- 
tion be kept to a minimum at all times. 

This briefly was the situation in November 


1956 when the Government, having studied 
the report of the Herbert Committee, pub- 
lished its proposals for the reorganisation 
of the electricity supply industry. Later 
these proposals were crystallised in the 
Electricity Act, 1957. Briefly this act 
provided for the dissolution of the Central 
Electricity Authority on January 1, 1958 and 
for the division of its responsibilities between 
two new bodies, the Electricity Council and 
the Central Electricity Generating Board. 
The Electricity Council consists of a 
chairman, two deputy chairmen and up to 
three other members appointed by the 
Minister of Power. The chairman of the 
Generating Board and two other members 
of the Board are also members of the Council. 
In addition the chairraan of the twelve 
Electricity Boards are ex-officio members 
of the Council. The main functions of the 


Electricity Council are to advise the Minister 


Meaford ‘‘B”’ power station, officially 
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Generating Board should be given greater 
autonomy as recommended by the Herbert 
Committee. Under the 1947 Act the Centra! 
Authority and Area Boards were required 
to operate in such a way that the combined 
revenue of all of them would suffice to meet . 
their combined outgoings on revenue account, 
“taking one year with another.” With a 
view to encouraging financial responsibility 
and a critical attitude to costs the new Act 
requires the Boards to balance their accounts 
individually. 

Towards the end of last year the Central 
Electricity Generating Board announced 
the new framework upon which it proposes 
to build and operate. In the interests of 
decentralisation the Board intends to 
“delegate more responsibility, autonomy 
and power to its provincial establishments.” 
Although the existing generating divisions 
will continue as “ operational management 
entities,” they will be grouped under five 
regional directors so that certain administra- 
tive matters of common concern, such as 
accountancy, which can be better handled 
collectively, will be dealt with by the regions, 
while the divisions will be left to concentrate 
more on their technical duties. 





in 1957, has an installed capacity of four 6OMW generating 


opened 
sets. The older station, Meaford ‘‘ A,’’ which can be seen on the right, has four 30MW sets 


on matters concerning the supply industry/; 
to promote and assist the maintenance and 
development by the Boards of an efficient 
co-ordinated and economical system of 
electricity supply; and to scrutinise and 
advise on the Board’s programmes of capital 
expenditure. The council is also responsible 
for certain common services, such as research, 
on behalf of the supply industry as a whole. 

The Central Electricity Generating Board 
consists of a chairman and from seven to 
nine other members appointed by the Minister. 
The Board’s main duty is to develop and 
maintain the main generating and transmission 
system for making available bulk supplies 
of electricity in England and Wales. These 
responsibilities include the programme for 
the construction and operation of nuclear 
power stations. 

The avowed purpose of these changes 
is that the area Electricity Boards and the 


Another interesting change is inspired by 
the fact that the character of the industry’s 
growth makes it impossible to keep a uniform 
load on the construction staffs of the eleven 
divisions and, to some extent, of the five 
proposed regions. Therefore three separate 
engineering project offices are to be set up. 
One will be in the North (possibly at Leeds 
or Manchester) to serve the North West, 
Merseyside and North Wales, North Eastern 
and Yorkshire areas. Another will be in 
the Midlands (possibly at Birmingham or 
Nottingham) to cover the Midlands, East 
Midlands and South Wales areas. The 
third will be London and will work for the 
London Eastern, South Eastern, Southern 
and South Western areas. These prciect 
offices will be responsible for building of 
new switching stations and power stations, 
both conventional and nuclear, and for 
major extensions to existing stations. It is 
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intended that the territorial boundaries 
should be flexible to allow the project 
offices to handle work in adjoining areas, 
if required. 

The organisation of research presents 
special problems to the new régime, since 
the Electricity Council has an overall responsi- 
bility for research in the electricity supply 
industry, while more than 80 per cent of 
the research work at present in hand 
is concerned with the generation and trans- 
mission of electricity, and is thus the business 
of the Generating Board. For the present, 
therefore, the contracts of service of the staff 
at Leatherhead will be vested in the Board 
pending further consideration of the division 
of research work between the interests 
of the Council and the Board. It may well 
be, for example, that une of the matters 
that should be studied in this context is 
that of research into the sale and utilisation 
of electricity by consumers both large and 
small—market research, in fact, on a wide 
scale—an activity which has been somewhat 
neglected in the past. 


NINE YEAR’S PROGRESS 


As 1957 marks the end of nine years of 
operation since vesting day, it is, perhaps, 
appropriate to review some of the achieve- 
ments of the electricity supply industry 
during that period. The main matters of 
interest are brought out in the following 
table. 

Among the points that emerge from this 
table are that considerable economies can 
be expected from the increase in size of 
individual generating sets. The maximum 
generator rating for sets planned to be 
commissioned in 1962 is 275MW and design 
studies are proceeding for a 550MW cross- 
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The new Birlec electric arc furnace at the Stocksbridge works of Samuel Fox and Co., Ltd., has a 20ft 
hearth diameter and a capacity of 80 tons 


compound set. One effect of the introduction 
of larger sets has been a striking reduction 
in the physical size of power stations from 
about 48 to 60 cubic feet per kilowatt nine 
years ago, to 28 cubic feet per kilowatt 
to-day and, with the larger sets mentioned 


Electricity Supply Statistics for 1947/48 and 1956/57 


Generating Plant 


947/48 1956/57' 
Contes plant capacity, at 
end of year : 
Installed capacity, MWI... 11,680 22,572 (493-3 
per cent) 
Output capacity, MWs.0.... 10,362 20,644 (+99-2 
per cent) 
Numberofsets ... ... ... 1,160 1,127 
Number of power stations, at 
end of year : 
Total in jo 288 262 
Above ISOMWs.0. ... .. 19 $2 
New power stations commis- 
sioned, since April 1, 
1948 : 
Number er $1 
Total capacity when com- 
plete, MW s.o. 10,613 
Piant commissioned : 
During year : 
Capacity, MW s.o. hel 534 1,828 
Number of sets ws 17 43 
Total, since April 1, 1948 : 
Capacity, MW s.o. , 10,794 
Number of sets... : 282 
Power station buildings : 
iding volumes of stations 
designed in years shown 
(averages), cubic feet per 
kilowatt ... 50 28 
(Stations 
with 100, 
120 and 200 
MW sets) 
Power station capita! costs 
Capital costs per kilowatt... Virtually constant, 
Owing to the use of 
larger and more 
efficient plant units 
Generation 
1947/48 1956/57 
Electricity generated, million 
units is haa 38,665 79,523 (+105-7 
: per cent) 
Operation of steam stations 
Average load, as per cent of 
average Capacity ; 41-3 43-3 
Pulverised fuei, as per cent 
of total coal consumed 22-6 59°5 
Coal costs : 
Delivered price, ston 47-61 77-67 (+631 
per cent) 
Fuel consumed, per unit 
of electricity, ib/unit s.o. 1-487 1-280 
Overall therma! efficiency : 
Average (all stations), per 
cent soe , 20-91 24:96 
Highest (individual sta- 
tion), per cent 26°75 30-62 
(33 per 
cent 
planned 
for 1959) 


Grid System 


1947/48 1956/57" 
(estimated) 
Route miles of main transmis- 
mission lines owned by 
the C.E.A. at end of year : 
275kV construction : 
Overhead lines, miles ... } 564 
Underground cables, miles > Nil Nil 
Sub-total, miles ‘ : f 564 
132kV and lower voltages : 
Overhead lines, miles 4,310 4,573 


Underground cables, miles 446 484 





Sub-total,miles .... 4,755* 5,057 
Total, miles “s vives 4,755* 5,621 
Capacity of main transformers, 
at end of year : 
275kV,MVA .... ey Nil 2,880 
132kV and lower voltages, 
MVA aa eT 25,800 
Total, MVA 13,000* 28,680 (+120 
per cent) 
Grid system operation : 
Maximum demand, MW ... 9,300 17,674 (+90 
(Potential) per cent) 
Load factor, per cent . 448 47-9 
(On 
potential 
demand) 
Farm Supplies 
1947/48 1956/57! 
Number of farms connected 
TI DUE iis as a ed J 13,244 
(approx.) 
Total number of farms con- 
nected atend of year ... 85,000 188,000 (+121-2 
° per cent) 
Percentage of total farms con- 
nected, at end of year, per 
cent sox. waa te ie. 31 69 
Average consumption per farm, 
units Sie abe eek eee 2,700 6,200 
Manpower 
1949/50 1956/57! 
(First year 
for figures 
on present 
basis) 
Number of employees, at end 
of year : 
Total 160,849 182,924 
oF Ve 41,407 $2,233 
AreaBoards ... ... ... 119,442 130,691 
At steam stations, per MW 
$.0. oi: Senne ; oa 2-80 1-86 
Area Boards, per thousand 
consumers , : 10-27 9-00 





* The results for 1956/57 are provisional, the figures in paren- 
theses showing per cent change over 1947/48. 

* Includes 1082 miles since transferred to Area Boards 

* Includes 1772MVA since transferred to Area Boards. 





above, further important reductions in the 
specific size of power stations are within easy 
reach. Another significant saving with the 
bigger sets is likely to be in manpower 
required per kilowatt, first, to build the set 
and secondly, to operate it. 

Some particulars of power stations which 
are to incorporate these larger sets have been 
announced. For example, it is proposed 


to build a LI0OOMW coal burning power 
station on a site at Thorpe Marsh, to the 
west of the new course of the River Don, 
about four miles north-east of Doncaster 
and half a mile west of Barnby Dun village. 
A station such as this will be needed in 
area by 


this the early 1960s, mainly 





Single-phase B.T.H. power transformer for 400kV 
undergoing short-circuit tests at the laboratory of the 
Switchgear Testing Company, Ltd., Trafford Park 
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Direct-gas-cooled alternator for Willington power station on test at English Electric Company’s Stafford 


works. 


to meet the rapidly growing load in South 
Yorkshire. The generating plant envisaged 
would consist of two 550M W cross-compound 
turbo-alternator sets. Most of the coal 
required, 2,500,000 tons annually, would 
come from the coalfields of Yorkshire and 
Northern Notts. One incidental advantage 
of this proposed site is that most of the coal 
could be carried by rail over the little used 
mineral line between Cowdall and Braith- 
waite which, otherwise, is likely to become 
redundant. 

Of more immediate interest are sets such 
as the two 200MW turbo-generators already 
ordered for Willington ‘‘ B” power station, 
near Derby. These Willington sets are to be 
made by Metropolitan-Vickers Electrical 
Company, Ltd., Trafford Park, for com- 
missioning in 1961. An interesting innova- 
tion will be the use of direct water cooling 
for the stator winding of these alternators. 
This system of cooling, as applied to a 30MW 
Metropolitan-Vickers set installed at Bold 
power station, near St. Helens, was described 
in our issue of December 14, 1956, page 854. 
The rotor of the Willington sets will be cooled 
by hydrogen circulated at 30 Ib per square 
inch in a closed circuit ventilation system, 
using the company’s normal arrangement of 
coolers placed longitudinally in the annular 
space between the core and thé stator frame. 

Each generator will be rated at 200MW, 
0-8 p.f., 16-SkV, at 3000 r.p.m., and will be 
direct-coupled to a steam turbine designed 
for initial steam conditions of 2350 lb per 
sauare inch gauge at 1050 deg. Fah., with 
reheat at 1000 deg. Fah. 

A comparison between the Metropolitan- 
Vickers generating sets at Willington “B” 
and those at Battersea “‘ A” gives a striking 
illustration of the saving in overall size which 
is attributable to design developments, includ- 
ing improved cooling methods, in the last 
twenty years: each of the 200MW turbo- 
generators for Willington “B” will be 25ft 
shorter, overall, than the 10SMW set at 
Battersea. 

A different system of direct cooling has 
been developed by the English Electric Com- 
pany, Ltd., using hydrogen gas at 30 Ib per 
square inch gauge upwards, as coolant in 
direct contact with the hollow stator and 


From left to right there are the pilot exciter, the main exciter, the gearbox and the alternator 


rotor conductors and the core. As described 
in our issue of November 15, 1957, this 
method of cooling has been applied to one of 
the four 100OMW turbo-alternators to be 
installed in Willington “ A” power station. 
The same principles are stated to be applicable 
to the largest generating sets at present 
envisaged, and will be used, for example, on 
the 200MW set which this company is build- 
ing for High Marnham, where the installation 
will consist, ultimately, of five 200MW sets. 
The English Electric machine is due to be 
commissioned next year and will be the first 
200MW unit in this country. 

The alternator for Willington “‘ A,” which 
typifies direct-gas-cooling of the stator and 
rotor, is illustrated above on the works test 





A 120MVA, 132/275kV Ferranti auto transformer for the Central Electricity Authority. 
700kVA high-voltage testing transformer for the National Physical Laboratory, being 
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bed. The hydrogen gas is circulated by a 
separate blower mounted in the upper part 
of the stator frame in the space between the 
two axially arranged coolers. A full diffuser 
is incorporated in the blower outlet. The 
drive for the blower is taken from a pinion 
on the exciter gearbox, through a cardan 
shaft arrangement, as can be seen from the 
illustration. A proprietary flexible coupling, 
modified for this application, completes the 
drive ; it consists of a series of stainless steel 
discs and a safety spline device is included to 
transmit the drive if the discs should fail. 

In the stator winding each coil side consists 
of a stack of phosphor-bronze hollow tubes 
of rectangular cross-section, arranged cen- 
trally in the slot, and sandwiched between 
two stacks of current-carrying conductors 
which are transposed to equalise current 
distribution. The cooling gas enters each 
half-coil at one end of the winding, passes 
through the hollow ducts and emerges from 
the other end of the winding to enter the 
coolers before re-entering the blower inlet. 

The rotor winding is made up of two 
columns of hollow conductors. Gas enters 
the ducts in these conductors through ports 
in the overhang at each end of the rotor. 
At its hottest part, the centre, this winding 
has a temperature, measured by resistance 
methods, which is much less than that of a 
conventionally cooled rotor, while there is a 
saving of 40 per cent in weight. 


EFFECT OF NUCLEAR POWER PROGRAMME ON 
TRANSMISSION SYSTEM 


The nuclear power programme is discussed 
in the article “‘ Atomic Energy in 1957,” 
beginning on page 5 of this issue, and we do 
not propose to say more about this subject 
except to examine the broad effect of this 
programme on the development of the 275kV 
Grid system. It is clear that the implementa- 
tion of the existing plans to build nuclear 
power stations in Great Britain will have a 
profound effect on the existing schemes for 
bulk transmission by the 275kV system. It 
will be recalled that plans formulated long 
before the nuclear power programme, provided 


Hollinwood works 
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for large-scale power generation in the rela- 
tively cheap coalfields of the East Midlands 
whence electricity would be transmitted in 
bulk to the south and to the main industrial 
areas. It was to give effect to this philosophy 
(that it is becoming cheaper to transmit 
electricity than to transport coal) that the 
275kV system was conceived. 

Being independent of fossil fuels nuclear 
power stations can be sited near large load 
centres provided that adequate supplies of 
cooling water are available. The earlier 
stations, at least, will, therefore, be sited 
on the southern and south-western coasts of 
the country, and will reduce the need for 
bulk transmission from the East Midlands. 
From the resulting reappraisal of the national 
transmission requirements has emerged the 
decision to suspend, for the time being, the 
project to build a 275kV overhead line from 
Drakelow power station, near Burton-on- 
Trent, to the substation which is now being 
built near Fleet in Hampshire. When this 
decision was announced in May last, the 
C.E.A. estimated that the need for power 
to be transmitted from the Midlands to the 
south would not exceed the capacity of the 
other three 275kV links for some time ahead. 
One of these links is already in commission, 
the other is under construction and the third 
is due to be completed next year, while the 
fourth has been deferred as stated above. 
Further reorientation of transmission require- 
ments in this country will depend largely on 
the geographical distribution of future nuclear 
power stations. 


Cross-CHANNEL POWER CABLE 


A further stage in the projected cross- 
Channel power cable was reached last 
September, when the Minister of Power 
approved, in principle, the proposal to pro- 
vide a high-voltage connection between the 
British and French electricity supply systems. 

The main components in this link as now 
planned will include a 275kV overhead line 
between a substation at Canterbury and a 
terminal point near Dungeness; a converter 
station at the Dungeness terminal point where 
alternating current at 275kV will be converted 
to direct current at 200kV; and a submarine 
cable between the Dungeness terminal and a 
converter station east of Boulogne for con- 
verion of direct current at 200kV to alternat- 
ing current at 225kV with a connection to 
the French 225kV system. The submarine 
cable connection and the associated terminal 
equipment will have a nominal transmission 
capacity of 160MW in either direction. 

The cable will be laid in a north-west- 
south-easterly direction and it is considered 
that a single-core cable with sea return might 
introduce errors in the compass readings of 
ships passing over it and might cause corro- 
sion troubles in nearby communication cables. 
To avoid such problems the }»0wer cable will 
have two insulated conductors, forming a 
** go” and “ return ”’ circuit. 

Originally, the route that was considered 
for the submarine cable was from a point 
near Dover to a point between Calais and 
Cap Gris Nez, but although it is shorter than 
the route now sélected it involves crossing 
some communication cables at an acute angle 
and is considered to be more subject to inter- 
ference from external causes. 

Half of the 35-mile-long cable will be made 
in Britain and half in France. The d.c. 
system will probably have mid-point earthing; 
the operating voltage of the cable will be 

200kV between. conductors, which will 
operate, respectively, at 100kV above and 
below earth potential. 

In the earlier a.c. scheme it had been 
decided that the most suitable cable would 
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be a gas-filled paper-insulated cable, but 
the proposal to use a high-voltage d.c. scheme 
with a maximum potential of 100kV to earth 
suggests the possibility of using a “ solid” 
paper-insulated cable or a polythene-insulated 
cable. The latter offers prospects of greater 
simplicity and reduced costs, but further 
experimental work will be required before 
this material could be used for this cable. 
Further consultations are in hand with 
other bodies such as the Post Office organisa- 
tions and the maritime authorities with a 
view to finalising the plans deciding the route 
in detail and starting work on site. It is 
hoped that the project can be completed in 
time to assist with the winter load conditions 
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of 1960-61. The cost of the scheme (between 
the two terminal points and excluding 
the extensions required to the systems up to 
these terminal points) is about £4,000,000. The 
British share of the cost will be more than 
offset by the reduction of the amount of 
generating plant installed. Similar savin 
will be effected in France, although it is ace 
difficult to assess them accurately because of 
the mixed character of the hydro-electric and 
steam-electric generation. Besides the capital 
savings there will be savings from operational 
energy exchanges between the two countries 
and it has been estimated that there will be 
an overall economy upwards of £300,000 per 
annum. 


(To be continued) 


Shipbuilding and Marine Engineering 
in 1957 


IAKING an overall view of shipbuilding 

and marine engineering in 1957, it can be 
said that the position was much the same as 
for 1956, although there were differences in 
detail. Ordering of ships fluctuated during 
the year ; in the first quarter contracts for 
ninety ships of 600,000 tons were placed, 
followed by an almost similar total of seventy- 
one ships of 590,000 tons in the second 
quarter, and a sharp decline to forty-six ships 
of 308,000 tons in the third quarter, bringing 
the total of new orders for the nine months 
to 207 ships of 1,498,000 tons. No returns 
are available for the final three months, but 
the indications were that the drop in orders 
noted in the quarter ended September 30 
would continue. This state of affairs was 
anticipated by reason of the steady fall, over 
many months, of the freight index number to 
82-3 in November. This figure is related to 
the basic number of 100 for 1952, and because 
shipowners’ costs have risen considerably 


since 1952 it can be readily seen that the 
freight level was not remunerative and 
certainly was not conducive to the placing of 
orders. 

Indeed, the decline in earning power was 
reflected in the rapid rise of tonnage taken 
out of service and the many inquiries for 
laying-up berths. At one time it was thought 
that there would be an appreciable number 
of cancellations of orders, but such did not 
occur. This no doubt would have happened 
in the prewar years, when the placing of an 
order meant the keel being laid at an early 
date with delivery within a comparatively 
short time. To-day, the placing of an order 
is the reservation of a berth in advance with 
the delivery date several years in the future, 
so that owners are not greatly influenced by 
the current freight index with respect to 
tonnage presently building. Furthermore, 
practically all the orders placed are firm 
contracts and not speculative. Nevertheless, 
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158 first-class and 900 tourist-class passengers. 
5-ton and 10-ton derricks and electric winches. Denny-Brown 
plant consists of two 1200kW turbo-generators and three 500kW diesel- 
W diesel-driven emergency generators. An average speed of 20 knots is main- 


built and engined the liner ‘‘ Empress of England ’’ for Canadian Pacific Steam- 
ship measures 640ft length overall by 85ft beam by 48ft in depth, and has air condi- 


There are six holds, with a 


turbines of 27,000 service shaft horsepower. 


850 deg. Fah. from two Foster-Wheeler controlled 
boiler 
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of the Cunard Steam-ship Com- 
are: 


pany, Ltd., was completed by John Brown and Co. (Clydebank), Ltd. The principal particulars : length 
between perpendiculars 570ft ; breadth 80ft; depth 46ft 3in ; draught 28ft lin; passengers 154 first 

and 724 tourist-class ; and cargo capacity 300,000 cubic feet in six holds. Accommodation is air conditioned 
and the ship is equipped with Denny-Brown stabilisers. The ship is propelled by two sets of double 


two-cylinder turbines 


Steam at 550 lb per square inch and 850 deg. Fah. from 


reduction geared, taking 
three Foster-Wheeler boilers, and the generator room is fitted with four 750kW turbine-driven generators 


a long period of depressed freight rates 
could influence the flow of capital investment 
and thus the volume of orders. After making 
due allowance for a probably reduced total 
of orders in the final quarter and also for 
the tonnage completed, it was estimated that 
the total of ships on the books of British 
shipyards at the end of the year amounted to 
approximately 6,750,000 tons gross, valued 
at £1000 million. 

About 20 per cent of the orders were for 
foreign account, a figure which is indicative 
that the industry was able to attract orders 
away from subsidised competitors, despite 
the handicap of economic pressure and 
political bias. As in past years, more than 
half the orders represented oil tankers, 
while cargo ships accounted for 32 per cent, 
passenger and passenger/cargo ships 6 per 
cent, ore carriers 6 per cent, and a further 3 
per cent was made up of other craft. Despite 
the preponderance of oil tankers the order 
book was varied ; nevertheless, the yards 
constructing the smaller ships and specialised 
tonnage were not so well placed as those 
building tankers. 

It is easy to make a simple calculation and 
translate the enormous backlog of orders into 
terms of so many years’ work and thus 
assume the prosperity of the industry, and 
some measure of security for those engaged 
in shipbuilding. Certainly the orders are 
there, but the real prosperity depends on the 
earnings from the tonnage completed, and 
at about 1,450,000 tons this remained dis- 
appointingly low and considerably below the 
capacity of the industry. This is a handicap, for 
in the ten years up to 1956 some £50,000,000 
has been expended on modernisation plans, and 
further schemes are in hand costing an even 
greater sum. This heavy capital investment, 
past and future, in reconstruction and new 
plant, has for its object greater efficiency, 
greater productivity, and, hence, competitive 
ability, since with the same labour force, at 
least 1,750,000 tons could be built. Although 
there was some improvement last year, steel 
supplies were still short of requirements and 
remained a major cause of the low level of 
completions. Nevertheless, labour musi 
take its share of the blame for the production 
level, for the year was marred by a national 
strike plus the familiar round of unofficial 
stoppages, petty demarcation quarrels, over- 
time bans, and other devices designed to 


embarrass the management, and cause the 
maximum of disruption in order to impose 
demands at whatever cost. Another pointer 
was the continued shortage of skilled labour, 
a situation which cannot be resolved while 
the unions persist in their present attitude 
towards the recruitment of apprentices. 
Swollen order books are an inherent danger 
in that they tend to induce a sense of com- 
placency and a belief that everything is all 
right, so that no further effort is required. 
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in hand by Austin and Pickersgill, Ltd.; 
Barclay, Curle and Co., Ltd.; Cammell 
Laird and Co. (Shipbuilders and Engineers), 
Ltd.; Fairfield Shipbuilding and Engineering 
Company, Ltd.; Lithgows, Ltd.; Mount- 

stuart Dry Docks, Ltd.; and Swan, Hunter 
and Wigham Richardson, Ltd., to name just 

a few, represent an attempt to put modern 

tools in the hands of the industry and to 

maintain its competitive strength. All will 

be brought to naught if interminable labour 

disputes continue, if out-of-date price lists 

are not brought into line with new techniques, 

if outmoded traditional practices are obsti- 

nately pursued, and if rigid demarcation is 

persisted in to the detriment of flexibility. 

It is essential for the success of the industry 

that the spirit of retribution, so much in 

evidence, should be banished and that 

management and labour should co-operate 

in planning for the future. This involves 

the development of a sense of responsibility, 

good faith in honouring agreements, and the 

inculcation of the idea that employees . 
have an obligation not only to employers, 

but, perhaps more important still, to the 

shipowning company. 

As already intimated, full employment 
was maintained during the year with approxi- 
mately 60 per cent of the labour force being 
employed on new work with the remainder 
on repair work. The latter section of the 
industry had an output amounting in value 
to about £80,000,000, a total which will be 
raised as new repair facilities come into 
operation. 

The figures for the whole of 1957 have 
not yet been compiled; however it is possible 
to assess the position based upon the latest 
returns available, which are those issued 
by Lloyd’s Register of Shipping giving the 
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The Clan Line Steamers, pe 
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p.m. 
main dimensions are : length between 


perpendiculars 
twelve passengers and five cargo holds served by derrick complement 


and is powered by 
750mm bore by 2500mm 
A deadweight of 9760 tons is carried at a service speed of 16} knots and the 
465ft, breadth 65ft 6in, depth 39ft 7jin. There are 


liner *‘ Clan Malcolm” was built by The Greenock Dockyard Company, Ltd., for 
a Wallsend-Doxford’ diaphragm oil 


7500 brake 


one 80-ton and two 40-ton 


derricks. Three 220kW diesel-driven generators provide the electrical power 


The tendency goes even further, for the need 
to improve efficiency loses any sense of 
urgency, while the trend of thought engen- 
dered is towards more pay and reduced 
working hours. Actually, the plenitude of 
orders is a challenge to both management and 
labour, the former to speed production by 
careful planning in the use of materials and 
labour, and the latter to assist in achieving 
the same objective by a readiness to adopt 
new procedures and to make full use of the 
plant available. 

The extensive reconstruction schemes put 


totals up to September 30. These figures 
are set out in the following table for Great 
Britain, Japan and Germany so that the 
position and trends can be broadly discerned. 

An examination of the returns shows that 
Great Britain’s 1957 total increased by the 
modest amount of 163,000 tons over that 
as given for 1956. However, this increase 
has to be considered in relation to the trend 
of world shipbuilding and to that obtaining 
with our principal competitors. World con- 
struction, it will be noticed, increased by 
1,902,000 tons, while the corresponding 
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figures for Japan and Germany were 
287,000 tons and 4000 tons respectively. 
On a percentage basis the figures clearly 
show that despite a rise in this country’s 
building total our share of world ship 
construction is steadily shrinking, although 
the fall of approximately 4 per cent is less 
than that of the previous year. Both our 
nearest rivals have suffered a slight recession, 
mainly in favour of Italy. Some fall in 
percentage was accounted for by the inclusion 
this year of the tonnage building in Poland. 
Japan retained second place, followed by 
Italy, with Germany dropping to fourth 
position and then the Netherlands in fifth 
place, the U.S.A. taking the sixth position 
previously occupied by France. An item 
of particular note was the rapid increase of 
tonnage being built in the U.S.A., in which 
the total rose from 201,000 to 601,000 tons 
in twelve months. 

From the consideration of ships under 
construction let us turn to ships commenced, 
launched and completed, up to September 
30, with reference to the returns for this 
country compared with other countries 
and with Japan in particular. Table II 
shows that in this country the tonnage 
commenced recorded a welcome increase, 
and that the tonnage launched also increased, 
although to a considerably lesser extent. 
Both trends, it is hoped, will help to improve 
the returns of ships completed in 1958, 
although the relatively large advance in the 
tonnage commenced may not have full 
effect until 1959. The increases noted in 
the returns for Great Britain were bettered, 
as can be clearly seen, by the rest of the world. 

In Table III the three categories of tonnage 
are set out on a quarterly basis for Great 
Britain and Japan, and in each instance 
the average amount for each quarter 
in the twelve months up to September 30, 
1957, has been added to the tonnage returns 
for the first nine months of 1957 to give an 
estimate of the 1957 final returns. On the 
assumption that the average per quarter 
was maintained for the fourth quarter then, 
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The cargo ship ‘‘ Woodarra,”’ built and engined by Barclay, Curle and Co., Ltd., for the British India 


Steam Navigation Company, Ltd., has a length 


between perpendiculars of 485ft by 68ft 3in beam by 42ft 


3in depth to shelter deck, and carries a dead-weight of 11,470 tons. There are five holds of 617,340 cubic feet 
capacity, worked by teen derricks. Power for the auxiliaries is supplied by four 300kW diesel-driven 


generators and the 
when 


water-tube boilers, gave the ship a trial speed of 20 knots. 


set of double reduction geared, two-casing turbines, which develop 10,850 s.h.p. 
supplied with steam at 500 lb per square inch and 800 deg. Fah. by two Babcock and Wilcox 


A sister ship, ‘* Waroonga,’’ was also delivered 


by the same builders 


compared with 1956, the tonnage commenced 
increased by a relatively large amount while 
the tonnage launched remained practically 
unchanged. Again, the estimate of tonnage 
liable to be completed by the end of 1957 
is practically the same as for 1956; however, 
the low total of tonnage completed in the 
third quarter no doubt adversely affected 
the total, which may be improved if the 
fourth quarter approaches the total recorded 
for the second. 

It is evident from the returns given in 
Table III that the tonnage commenced, 
launched and completed by Japan exceeded 
the returns for this country in each instance 
by a very wide margin, and so confirmed the 
marked tendency in this direction noted last 
year. A comparison of the 1957 estimates 
shows that these margins amounted to 860,000 
tons,982,000 tons and 817,000 tons respectively. 


Tasie I—Totals of Steamships and Motorships under Construction 


Tonnage given in thousands of gross tons 


| Great Britain 


| 
Gross 
tons | 


World, 
gross 
tons 


Year 
September 30, 1955 Rs 
September 30, 1956 
September 30, 1957 


7449 


| Percentage | 
of world 





Japan | 
| Percentage | 
| of world | 


Tons Percentage 
gross of world 


gross 


~ $73 


34-1 
27-9 
24-0 





TABLE I]—Tonnage Commenced, Launched and Completed in Great Britain and Other Countries 


Great Britain 


Tonnage given in thousands of tons 


Other countries 





Period for year ended emery eens 


Tonnage 
launched 


Tonnage 
commenced 


1350 
1445 


3321 
1592 


September, 1956 . if 
September, 1957 


95 


Increase... ... . 271 


Tonnage 


| Tonnage Tonnage 
commenced 


completed 


Tonnage 
completed 





4446 
6227 


5618 
7680 


1417 
1457 
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TABLE I1l—Tonnage Commenced, Launched and Completed in Great Britain and Japan 


Tonnage given in thousands of tons 








Great Britain 


Japan 





Tonnage | 
commenced | 
430 

298 

408 

456 


Period in quarters 
. Tonnage 
launched 


June, 1987. 
September, 1957 


Tonnage Tonnage 
launched completed 


495 


Tonnage 
completed 


Tonnage 
commenced 





} 
| 
+ 
| 








iz | 
Bi ae. 
1162 


Total for twelve months 





Average per quarter 
Total to September, 1957 . 





1560 
1343 


+217 


Estimated for 1957 
Returns for 1956 .. 


Difference 








Clearly competition from Japan is a sharp 
reality, and furthermore, an examination of 
the returns of ships under construction 
and completed reveals that Japan built at 
a much greater speed than this country, 
approximately twice as fast. No doubt 
several factors contributed to this, namely 
the large proportion of oil tankers building 
in Japan, about 56 per cent, many of which 
were of large tonnage. Nevertheless it is 
not inappropriate to note that, with 
reference to the average time under construc- 
tion, only Spain took longer to build ships 
than Great Britain. 

In this country 17-1 per cent of the tonnage 
was for export which compares with 45-5 
per cent for the rest of the world and 65-6 
per cent in Japan, 45-2 per cent in Italy, 
57-5 per cent in Germany, and 61 per cent 
in Sweden, and representing 971,000 tons, 
399,000 tons, 476,000 tons and 300,000 tons 
respectively. These figures are a measure 
of the competitive strength of these countries, 
but they also indicate the degree of their 
dependence upon orders from foreign owners 
for full employment. Not, perhaps, such 
a strong position should there be a prolonged 
recession from the placing of orders. 
Nevertheless it must not be lost sight of 
that those yards able to give quick delivery 
are the most likely to attract orders. 

The year 1957 conformed with other years 
in the matter of tanker building and this 
class of vessel was responsible for the following 
percentages of ships building:—Japan 56, 
Italy 55, Germany 21-2, and Netherlands 
42, while the figure for Great Britain was 
44-8. Other classes of ships under con- 
struction in this country at the end of Sept- 
tember were divided as follows:—passenger 
and passenger/cargo liners 9-7 per cent ; 
cargo liners 23-9 per cent ; cargo tramps 
12 per cent; ore carriers 6-2 per cent; the 
remainder included coasters, colliers and 
smaller craft. Considerable attention was 
focused upon the super tanker during the 
year and questions were asked about building 
facilities in this country. The tanker building 
programme is governed by the economics 
of the oil industry as influenced by expanding 
power requirements. The number of such 
ships likely to be required is not large, 
and no doubt the industry has an adequate 
number of berths capable of building vessels 
of this size provided sufficient steel of the 
right quality is available. 

(To be continued) 
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Plate 9 





Oil Tankers 


Shell Tankers, Ltd., is the owner 
of the oil tanker ‘* Zaphon;’’ 
built at Wallsend by Swan, 
Hunter and Wigham Richardson, 
Ltd. The ship has a load dead- 
weight of 38,390 tons, a load 
draught of 36ft 24in, and a length 
between perpendiculars of 675ft by 
89ft beam by 49ft depth. There 
are thirty-three oil cargo tanks and 
one main cargo pump room, fitted 
with three 1050 tons per hour 
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pumps and three stripping pumps. Propulsion is by one set of Wallsend Slipway 
double-reduction geared turbines of 16,500 maximum s.h.p. at 108 propeller 
r.p.m., supplied with steam at 600 lb per square inch and 850 deg. Fah. by two 
Babcock and Wilcox boilers. Two 600kW turbo-alternators and one 150kW 
diesel-driven emergency alternator are fitted. Service speed is 164 knots, 
Left, is the oil tanker ‘‘ Virginia,’ built by the Furness Shipbuilding Company, 
Ltd., for Nueva Vista Compania Naviera S.A., of Panama. The ship has the 
following dimensions :—Length between perpendiculars, 525ft ; breadth, 71ft ; 
depth, 39ft 3in ; draught, 30ft 6in, and a deadweight of 18,025 tons. The twenty- 
seven oil cargo tanks are served by three 700 tons per hour pumps and three 150 
tons per hour stripping pumps mounted in the main pump room. Electric power 
is developed by two 325kW turbine-driven generators and one 100kW diese!l-driven 
generator. The propelling machinery consists of one set of Richardsons Westgarth’s 
double-reduction geared turbines, developing 7300 s.h.p. at 100 propeller r.p.m, 
when supplied with steam at 450 lb per square inch and 750 deg. Fah. by two 
Foster Wheeler ‘*‘ D ”’ water-tube boilers. 

The 17,670 tons deadweight oil tanker ‘* Angelos Lusis,’’ was built for the Sociedad 
Carga Oceanica S.A. of Panama, by Scott’s Shipbuilding and Engineering Com- 
pany, Ltd. The ship has a length between perpendiculars of 525ft, a beam of 
69ft 9in, and a depth of 39ft 2in, and has nine centre and ten wing cargo oil tanks. 
There are two pump rooms, each fitted with two 400 tons per hour cargo oil pumps 
and there are three 75kW generators, two steam driven and one diesel driven. 
A 7300 b.h.p. Scott-Doxford opposed-piston oil engine provides the propulsive power 
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Cargo Ships 


The closed-shelter-deck cargo ship ‘* Agean 
Island *’ was delivered by The Burntisland Ship- 
building Company, Ltd., to Aquila Compania 
Naviera S.A. of Panama. A _ deadweight of 
11,900 tons is carried on a draught of 29ft 2iin 
and the following dimensions ; length between 
perpendiculars 435ft, breadth 59ft 91in, and depth 
to upper deck 39ft 6in. Cargo in the five main 
holds is handled by one 30-ton, six 10-ton and 
four 5-ton derricks. The propelling machinery 
consists of a Kincaid - B. and W. two cycle, single- 
acting, diesel engine having seven cylinders of 
620mm bore by 1870mm combined stroke and 
developing 5500 b.h.p. at 120 r.p.m. 
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The motor ship ‘‘ Lord Byron’’ was built and 
engined by Scotts’ Shipbuilding and Engineering 
Company, Ltd., Greenock, to the order of Norships 
Ocean Carriers, Ltd. A deadweight of 12,827 
tons is carried on a draught of 29ft 1liin and 
the following main dimensions: length between 
perpendiculars 460ft, breadth 62ft 6in and depth 
40ft lin. There are five hoids and *tween decks 
arranged for the carriage of grain or general 
carge and served by one 35-ton, one 20-ton and 
ten 5-ton derricks. Electric power for the auxiliary 
and deck machinery is supplied by three 210kW 
diesel-driven generators and a service speed is 
maintained by a Scott-Doxford opposed piston 
oi! engine rated at 6200 b.h.p. at 115 r.p.m. 
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The Furness Shipbuilding Company, Ltd., built 
the cargo liner ‘* Pegasus ”’ to the order of Sociedad 
Transoceania Canopus S.A., Panama, and the 
ship has a length between perpendiculars of 480ft 
by 66ft beam by 42ft 6in depth to upper deck 
and a summer draught of 31ft 5iin. There are 
five cargo holds of 817,944 cubic feet capacity 
and the deadweight is 16,200 tons. The cargo 
is handled by fifteen derricks of from 2 tons to 
30 tons lifting capacity, operated by electric 
winches. Power for electrical requirements is 
provided by three 150kW diesel-driven generators 
and one S50kW _ steam-driven generator. For 
propulsion there is a N.E.M.-Doxford opposed- 
piston, single-acting, two-stroke oil engine, with five 
cylinders of 670mm diameter by 2320mm combined 
stroke, developing 5500 b.h.p. at 115 r.p.m. 





Alexander Stephen and Sons, Ltd., completed 
the ‘‘Donegal’’ for the United Kingdom to 
Australia and New Zealand service of the Avenue 
Shipping Company, Ltd. The principal particulars 
of the ship are: length 432ft, breadth 58ft 9in, 
depth 39ft 6in, load draught 27ft 1}jin, and dead- 
weight 9900 tons. There are five cargo holds, 
with provision made for carrying grain, and the 
derrick complement includes one 30-ton and others 
to lift 5 tons and 10 tons. Steam is generated 
at 100 Ib per square inch for ship’s services and 
electric power for auxiliaries and deck machinery 
is developed by three 200kW diesel-driven gene- 
rators. The main propulsion machinery consists 
of a Stephen-Doxford opposed piston, two-cycle 
oil engine having five cylinders of 670mm _ bore 
by 2320mm combined stroke and developing 
5500 b.h.p. at 115 r.p.m. 
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Dams 


Two large schemes which British consultants have in progress 
overseas are the Dokan dam (right) in Iraq, and the Kariba 
dam (below) in Rhodesia. Both are arch dams, and both are 
of the order of 400ft in height. Dokan is of special interest 
because of the research effort expended in its design, which 
included a three-dimensional relaxation analysis. Note the 
penstocks passing through the heart of the dam ; this arrange- 
ment obviates a separate intake structure, thus giving advant- 
age, even though the dam is thicker as a consequence. Irri- 
gation is the main function of this scheme, but at Kariba 
power generation is the principal object, about 1200MW 
being obtainable. During construction, part of the flow is 
passed (at the stage shown) through the gaps shown in the 
background ; stages in cofferdam construction were explained 
in ‘‘ The Engineer’? of August 3, 1956. Consultants : 
Dokan, Messrs. Binnie, Deacon and Gourley ; Kariba, Sir 
Alexander Gibb and Partners, Merz and McLellan, and the 
French firms Coyne and Bellier and S.O.G.E.1. Main 
contractors are French and Italian, respectively 


Baitings dam, at the foot of the page, built for the City 
of Wakefield, and opened last May, is a curved gravity 
Structure with a water depth of 155ft and a reservoir 
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capacity of over 700 m.g. ; the ultimate yield of the whole scheme will be 3 m.g.d. 

Leakage difficulties were expected ; the cut-off trench extends to a depth of 

86ft, and behind it a permeable diaphragm extends to within 30ft of top water 

level. Designer, Wakefield waterworks engineer, Mr. T. E. S. White, M.I.C.E., 
Construction : direct labour 


The lower stage of the North of Scotland Hydro-Electric Board’s Moriston 

scheme was due to go into operation in December. It is a ‘‘ head ’’ development, 

with an underground power station immediately below the dam, and a long unlined 

tail race tunnel. Note the two radial crest gates of Dundreggan dam, and the 

flap gate in the centre opening. Consultants, Sir William Halcrow and Partners. 
Contractor, Duncan Logan (Contractors), Ltd. 
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Supersonic Fighters 


The Saunders-Roe S.R.53, an experimental mixed- 
power-plant interceptor, has an Armstrong Siddeley 
“* Viper ”’ single-spool annular-combustor turbo- 
jet and a de Havilland “‘ Spectre ’”’ rocket ; the 
very large volume characteristic of rocket aircraft 
is obvious in this view of it in flight. Experience 
on the Continent has shown that the rocket/turbo-jet 
combination is not an easy one, development always 
tending to increase the jet power, and since the 
Saunders-Roe system uses the rocket particularly 
inefficiently for initial acceleration, and is handi- 
capped by a motor running at a low specific impulse, 
the burden of fuel tankage is onerous. It is known 
that if service aircraft are built they will have the 
basically similar, but more powerful, ‘‘ Gyron 
Junior ’’ turbine. It is probable that the one 
advantage of such a machine over a turbo-jet/ram- 
jet combination is the vastly greater ease of develop- 
ment ; the same advantage doubtless dictated the 
unusual tailed-delta configuration and the use of a 
multiplicity of control surfaces 





A strikingly different design is the Republic F.105 ‘‘ Thunder- 
chief.”’ The intakes on this machine afe opposite the wing 
root leading edges, with the shock ramps mounted on the 
wings ; thus the initial compression directs the flow towards 
the engine rather than outboard. The throat of the intake 
is formed by a movable plug within it, and the ability of air 
to spill over the upper and lower edges renders the system 
easily started. This design of ducting has allowed internal 
stowage under the centre section of the weapons 
required by a fighter-bomber; an incidental advantage 
is that the wing root intakes allow a thicker centre 
section, and thus a wide track undercarriage can be accom- 
modated without undue difficulty. This illustration also shows 
that the nose-wheel retracts forward, a feature favoured 
because delay in extension may be unwelcome to the pilot, 
and so that emergency extension can be by free fall. Details 
not visible are a long, narrow leading edge flap, the incorpora- 
tion of fin area below the aft fuselage, presumably for high 
altitude flight at low indicated speeds, and a very elaborate air 
brake with four segments lying around the jet pipe and opening 
to form a symmetrical cone. It appears that the wing is an 
integral fuel tank, and that the long nose is available for the 
pilot, electronics and other payload ; a photo-rec 

version is also in production. An unusually large dudeebien 
even to-day, the ‘“‘ Thunderchief ”’ is 63ft long ; it has a Pratt 
and Whitney *‘ J.75 *’ engine, rated at about 15,000 Ib thrust. 
Reheat is used, and an intake for cooling air for the after- 

burner is included in the root of the dorsal fin 
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The English Electric P.1B. all-weather interceptor 
is seen here armed with de Havilland ‘‘ Firestreak ”’ 
passive homing missiles; the use of infra-red 
guidance on a weapon system intended to function 
in cloud and precipitation appears inconsistent, 
but, assuming the ballistic misssile, the need 
to destroy reconnaissance aircraft justifies an inter- 
ceptor defence. This is not an example of a fully 
automatic system, the aircraft being claimed to be 
fully suitable for human piloting, and a remarkable 
power of maneuvre has been demonstrated in 
public. The performance is, of course, unknown, 
but sustained speeds of the order of the world record 
at present claimed are attributed to the P.1B. This 
view shows with clarity the fixed-geometry intake for 
the two after-burning Rolls-Royce ‘‘ Avon ”’ single- 
spool turbo-jets. Also apparent are the narrowed- 
down ‘* saw cuts ”’ in the leading edge that replace 
the more common increase of chord in establishing 
control of spanwise flow on the heavily swept wing 




















































THE ENGINEER, January 3, 1958 Plate i3 








N.A.T.O. Light Fighters 


Reminiscent of pre-war practice was the construction of 
several prototypes for evaluation for the role of light strike 
fighter for the N.A.T.O. countries. The requirement is 
for an aircraft to operate off grass, pierced steel planking, 
or a road, capable of 0:95 Mach number in the attack, 
and pressurised for use as an interceptor. The weight of 
the aircraft was severely restricted and all designs adopted 
the Bristol ‘‘ Orpheus 3’ engine of 4850 Ib thrust: the 
actual aircraft are reported to exceed the specified weight 
and production aircraft would require the ‘‘ Orpheus 12 ”’ 
of 6800 Ib 














The Fiat G.91 clearly reflects the influence of the ‘‘ Sabre ”” 
F-86K, which the firm has built under licence: the North 
American Aviation insistence upon a single engine air intake 
alone renders the machine distinctive in Europe, and it is 
built to United States standards. The machine shown above is 
the first prototype, with an ‘* Orpheus 1,”’ which was destroyed 
by a failure of the horizontal tail : current machines have a 
shorter rudder and stronger rear fuselage. A pre-production 
batch has already been ordered. The Breguet 1001 ‘‘ Taon ”’ 
is a completely new design and was the last to be ready for 
the competitive trials : the second picture shows the setting 
of the tail below the jet pipe and the distinctive air intakes ; 
the gun ports are just below the flat step in front of the intake 
lip. The Dassault ‘‘ Etendard VI’ seen below has some 
likeness to the much larger ‘‘ Super Mystere,”” but the side 
intakes distinguish it, the ‘‘ Etendard II ”’ having had twin 
Turbomeca ‘* Gabizo ”’ jets of 2425 lb each 





There also took part in the trials at Bretigny two aircraft 
much in excess of the weight limit, both having S.N.E.C.M.A. 
**Atar 101°’ engines. The Dassault ‘‘ Etendard IV ”’ 
’ can be seen to have larger air intakes than the Mark VI, 
and it is supersonic in level flight: it has a greater length 
and span and is armed with, instead of four 0-Sin machine 
guns, a pair of 30mm cannon and a launcher for thirty-two 
rockets. The Sud-Est ‘‘Baroudeur’”’ lands on skids, braking 
with retractable hooks that dig into the ground. The take-off 
is made on the skids from a soft surface, or on a wheeled 
trolley from a runway or road: the illustration, below 
left, shows an early aircraft on such a trolley. It has been 
shown that the machine can use surfaces such as filled-in 
bomb craters and fields in which wheeled vehicles may move 
only with difficulty : rocket assistance can be used in trolley 
take-offs. The design is strange in other respects, the 
fuselage being reminiscent of rocket rather than relatively 
economical turbo-jet designs, and the weights attributed to 
the aircraft show a rather small disposable load : an unusually 
strong structure might well be necessary for such a machine 
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Soviet Airliners 


The Tupoley ** TU-110"’ may be regarded as 
an enlarged version of the twin-engined ‘* TU-104.”’ 
It is now known that the Mikulin engines of the 
earlier machine are not, as was suspected and 
indeed reported, by-pass jets, and it is interesting 
to speculate how a structure life appropriate to 
airline use has been obtained with the engines 
inboard 








The Antonoy ** Ukraina ”’ is particularly intended 
to make use of airfields with no runways, 
on internal airways in the U.S.S.R. Hence, like 
many military transports and the twin-engined 
Antonoy assault transport code-named ‘* Camp,”’ 
it has the undercarriage borne on the fuselage and 
the engines high above the ground. With four 
engines and a circular, pressurised hull, the 
** Ukraina ’’ is much faster than the military 
aircraft, cruising at up to 400 m.p.h. 








The Ilyushin ‘* Moscow,”’ like the Antonoy airliner, has 4000 h.p. Kuznetzoy turbines, but is slightly larger and faster and probably more suitable for 
international services : notable in the picture above is the unpressurised nose compartment for the weather radar. Another Tupolev design, the ‘* TU- 
114,”’ known as ** Russia ’’ features the wing and power units of the ‘* Bear ’’ long-range bomber : to avoid a change of main undercarriage, a low wing 
layout has been given to the airliner. Each of these engines develops, it is reported, 12,000 h.p. in civil form, much more than a ‘‘ Coupled Proteus *’ or 
a Pratt and Whitney ‘*‘ T.57’’: again the input of acoustic energy to the fuselage must be immense. This largest of airliners carries up to 220 passengers 
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U.S. Particle Accelerators 


This illustration shows the interior of the HILAC or Heavy 
lon Linear Accelerator, which went into operation at the 
University of California radiation laboratory at Berkeley in 
April, 1957. It was designed especially to accelerate the 
nuclei or ions of very heavy atoms, and is now accelerating 
nuclei of neon 20 to energies of 200 MeV. It is expected that 
the machine may permit synthesis of elements heavier than 
mendelevium (element 101). The instruments on the acceler- 
ator will open up a new field for study of the elements polonium, 
astatine, radon, francium, radium, actinium and thorium, 
since the HILAC will enable scientists to bombard lead and 
bismuth with heavy nuclei and synthesise isotopes of elements 
86 to 90 free of heavier isotopes. The ‘‘ post stripper,”’ 
which is 90ft long and 10ft in diameter, is shown 




























electrons from a radioactive source when they are 
stopped in matter, the so-called ‘* bremsstrahlung,”’ 
has a net circular polarisation. This is a direct 
result of the newly recognised fact that these 
electrons have their spin axes preponderantly 
aligned generally parallel along their paths, but 
pointing in opposite directions. The theory of 
this interesting effect is being worked out by 
theoretical physicists at Brookhaven. The 2200- 
ton magnet covered in a white piasties ‘* cocoon,”’ 
can be seen above; the magnet has an internal 
diameter of 65ft 


Research in the field of controlled thermo-nuclear 
reactions at the Los Alamos Scientific Laboratory 
has led to the development of the ‘* Columbus ”’ 
apparatus illustrated here. This linear machine is 
employed in the study of ionised gases in an attempt 
to find methods to control a thermo-nuclear reaction. 
In the photograph a ‘‘ pinch effect ’’ in krypton 
gas plasma is visible. The discharge of the gas in 
the glass tube (white line) shows how the plasma 
is ** pinched *’ away from the walls of the tube, 
compressing the plasma 
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The Cosmotron at the Brookhaven National Laboratory, 
which is shown in this illustration, played an important part 
in the development of the theory of ‘* non-conseryation of 
parity ’’ by Professors T. D. Lee and C. N. Yang, for which 
they were awarded the 1957 Nobel Prize in physics. While 
working at Brookhaven, they suggested certain definitive 
experiments that could test the predictions of their theory. 
The experiments consisted of searching for a predicted differ- 
ence in the number of particles emitted in the direction of 
polarisation, and those emitted in the opposite direction, for 
certain cases of radioactive decay. The tracks of disintegrat- 
ing mu-mesons from the Cosmotron were observed in a 
liquid hydrogen bubble chamber and it was found that about 
30 per cent more electrons were emitted in a backward direction 
from the mu-meson than in a forward direction. It was dis- 
covered, moreover, that the gamma radiation produced by 
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U.S. Bridges and Tunnels 


The 34 miles long bridge-tunnel scheme (right) across the 
Hampton Roads between Hampton and Norfolk, Virginia, 
was opened to traffic in November 1957. It comprises two 
artificial islands, a 3250ft long bridge between Hampton 
and the North Island, a 6860ft long tunnel between the two 
islands, and a 6110ft long bridge between Norfolk and the South 
Island. The two islands occupy about 44 acres each and rise 
to a height of 11ft above mean sea level. The bridges are of 
reinforced concrete construction and have 30ft roadways. The 
underwater portion of the “‘ expressway ”’ is a trench tunnel, 
comprising twenty-three double-shell steel tubes. These 
sections are each about 300ft long and consist of a 37ft wide 
octagonally shaped outer shell, and a 33ft diameter inner 
shell. The tunnel interior provides a 23ft roadway and a 
2ft 6in walkway. The bridge-tunnel scheme is owned by the 
Commmonwealth of Virginia and was designed by Parsons, 
Brinckerhoff, Hall and Macdonald, and constructed by the 
Merritt-Chapman and Scott Corporation. 
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The third tube of the Lincoln Tunnel under the Hudson 
River between Manhattan and Weehawken, New Jersey, 
was opened in May, 1957. The new tube is south of 
the first two, is 8013ft long and has a roadway 21ft 6in 
wide, with 13ft of headroom; its external diameter is 
31ft. In New York, the third tube extends to a new 
portal; in New Jersey, the three portals are 
together as shown on the left. The approach roads and 
toll booths have been modified tocater for the third 
tunnel. Designer: Port of New York Authority. 
Contractor : Mason-Walsh-MacLean 


The Mackinac Bridge Authorities’ suspension bridge 
over the Straits of Mackinac between St. Ignace and 
Mackinaw City in Michigan was opened to traffic in 
November 1957. It has an overall length of 17,913ft 
comprising 8614ft of suspension spans including a 
3800ft main span, sixteen deck truss spans of 5691ft 
on the south side and twelve such spans of 3608ft 
on the north side, and gives a vertical clearance of 
148ft at the centre of the main span. The deck of the 
bridge comprises two 23ft roadways with a 2ft wide 
centre wall and two 3ft walkways. Designer Dr. D. B. 
Steinman. Contractors : Merritt-Chapman and Scott 
Corporation (substructure) and the United States Steel 
Corporation (superstructure) 
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Aeronautics in 1957 


URING 1957, it became clear beyond 

cavil that the influence of the Govern- 
ment, and particularly the Ministry of 
Supply, pervades the aircraft industry of 
Great Britain. The principal occasion for 
this was the disclosure of a defence policy 
which acknowledged the immense increase 
in the power of offensive weapons and 


The English Electric ‘‘ P.1B”’ : 


accordingly discounted the value of purely 
defensive measures. Since it has become 
almost taken for granted that the highest 
degree of technical achievement is required 
for defences, such as the interceptor fighter, 
this outlook culminated in the abandonment 
of the more ambitious projects facing the 
industry. Also discontinued was a super- 
sonic manned bomber which, since it was not 
expected to fly for a term of years, must have 
had a very remarkable design performance. 

The reasons for such decisions are, of 
course, not easily to be discerned. Before 
it can be said that they could not have been 
afforded their value in technological cap- 
ability as well as tactical effectiveness would 
have to be determined, and at this stage such 
an assessment could be only tentative. 
Certain indications can be perceived, how- 
ever, which may explain these drastic 
decisions. 

It is now, or soon will be, the case that this 
country has, since the war, introduced to the 
Services three designs of strategic bomber. 
The same feat was completed not long hence 
in the United States of America when the 
Boeing “‘ B.52’*” commenced to displace the 
Convair “ B.36.” However, it has been 
admitted by one of the firms responsible for 
our aircraft that the time taken to bring to 
operational use their four-engined bomber 
was virtually as long as that for the defen- 
sively armed, eight-engined “* Stratofortress,” 
despite the fact that the larger machine was 
built one or two years earlier. Since in this 
country the development of these aeropianes 
has overlapped rather than followed in time 
—production of the first post-war strategic 
bomber, the Vickers “* Valiant” ceased only 
in 1957—it appears that an extraordinarily 
large proportion of the available technical 
effort must have been absorbed by the ““ V” 
bombers. How true this is is illustrated by 


the fact that the Royal Navy has yet to take 
delivery of the de Havilland “ Sea Vixen,” 


an interceptor which, to all appearances, 
could exceed neither the speed nor the ceiling 
of the R.A.F. bombers. It is the continued 
existence of production orders for such air- 
craft that confirm that financial stringency 
cannot alone explain the retrenchment that 
has made itself apparent. It is at least 
possible that a similar starvation of engineer- 





the air brakes are extended, and the finned external fuel tank is fitted 


ing and decision-making effort had allowed 
the future projects to become a bad risk. 
Realisation that part procurement policies 
have succeeded in “* achieving the obsolete,” 
that the aircraft, successful or otherwise, 
were not in service when desired, has been 
reflected in recently revealed changes in 
Ministry of Supply policy. The principal is 
that, to stimulate the coalescence of the 
industry into units large enough to produce 
aircraft competitive in cost and delivery date, 
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Ministry contracts will be placed mainly 
with associations of existing contractors. 
How large a proportion of the total business 
could be effected by such a condition is 
indicated by the fact that, during one of its 
most prosperous years as a major exporting 
industry, the industry has reacted visibly to 
changes in defence policy. However, until the 
new policy is tried in practice, it is not possi- 
ble to say whether it will meet the require- 
ments frequently defined by Air Commodore 
Banks and others, that the magnitude of the 
work involved be known, and that the size 
of the facilities devoted to it be appropriate 
to the time that can be allotted. At present 
it is not clear what effectiveness will be 
assumed for the facilities of a second firm 
reinforcing the prime contractor.. Another 
important variable influenced by the Ministry 
is the quantity and quality of research work 
undertaken ; it may be estimated that, if 
research in Government establishments was 
to cease, then for at least some years the 
facilities within the industry would be 
inadequate to support the construction of 
aircraft to fly without the explored frontiers 
of performance. It has often been advocated 
that a very valuable measure of subsidy 
for an industry building relatively few designs 
would be the creation of ‘a central establish- 
ment to undertake development flying and 
provide facilities for the extremely demand- 
ing and urgent work of the development 
engineers ; in strong contrast, we have 
recently seen an avowed interest by the Royal 
Aircraft Establishment in the development 
problems of individual aircraft. The previous 
Director of the R.A.E. has expressed his 
views that such work is harmful to a research 
organisation, and the opinion does exist 
within the industry that it is the activity least 
well executed by R.A.E. However, the 
present Director, we understand, believes 
the scientific staff can make a contribution 
to a development programme. The future 
policy for research is one of the considera- 
tions of an interdepartmental committee 
now in being ; since the Ministry of Supply 
is represented on the committee, it may well 
be that the committee will consider the exten- 
sion of that Ministry’s duties to different 
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One of the Short ‘‘S.C.1”’ research aircraft is here seen performing canopy jettison trials; the bulk of 


needed for the four 


lifting engines is obvious 
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Bristol ‘* Britannia ’’ airliners ; United States airworthiness requirements call for the machine to pivot 
about one of the tandem bogie main gears 


phases of procurement as well as the curtail- 
ment or cessation of its activities. 

One aircraft that is still to be prosecuted 
is the English Electric ** P.1,” illustrated on 
page 25. It is not possible to say what per- 
formance is either required or available from 
this machine, but it is widely believed that 
the design figures for, at least, maximum 
speed have been increased greatly during' the 
protracted development programme. As a 


result, it will represent a marked departure 
from the post-war policy of taking only 
short steps forward with fighter aircraft, as 


from the “ Vampire ” to the “* Venom,” and 
from the “ Sabre ” to the “* Hunter.’’ Whether 
the rate of improvement in performance 
available to the squadrons attained by pro- 
longing the development of the “ P.1” has 
been greater or less than by introducing two 
distinct types can hardly be determined, but 
it must be observed that the attempt to 
lengthen the step forward is inconsistent 
with the policy of insuring major advances 
by undertaking alternative projects. 

Another machine as yet difficult to discuss 
is the Blackburn “ N.A.39” strike aircraft 
for the Royal Navy. However, it is expected 
to have two de Havilland “* Gyron Junior ” 
engines, and comparison with an existing 
aircraft such as the “ Vautour” suggests 
that a worthwhile range and war load would 
only be encompassed with a performance 
roughly the same as that of the latest Navy 
fighter, the trans-sonic Vickers-Supermarine 
“Scimitar.” Thus, it is probable that the 
outer margins of the flight envelope are 
within well-understood regions, and that it 
will be the deck landing qualities which repre- 
sent an advance on previous achievements. 

It is intended that the Avro “ Vulcan” 
shall be equipped with a long-range air-to- 
ground missile, which will reduce the vulner- 
ability of the delivery system to the local 
defence measures. Since it is not yet possible 
to discuss the effectiveness of the aeroplane 
as a bomb-aiming platform, it would be 
premature to speculate upon its performance 
as a missile director. Nevertheless, this pro- 
posal draws attention to the need to know 
where and what the target is without visiting 
it. Once it is accepted that ballistic missiles, 
able to range over at least a theatre of war, 
are practicable, mobility has meaning only 
in time, not space. The first essential is to 
know the dispositions of an enemy now, as 
distinct from hours ago, since a missile can 
neither find nor fix, but only strike. An air 


force, therefore, reverts to its original role 
of reconnaissance, and for this duty the Royal 
Air Force has no prospect of being suitably 
equipped. A suitable aircraft would have to 
operate at very low altitudes and high 
indicated air speeds; the Vickers-Super- 
marine “* Swift’ tactical reconnaissance air- 
craft could hardly, we suspect, be endowed 
with sufficient range, even if high-energy fuel 
were used in the after-burner. Nor might it 
be fast enough to make deep penetrations, or 
large enough for the automatic navigators 
and other equipment that would be essential. 

The immense cost of high-performance 
weapons has caused a much greater interest 
than hitherto to be taken in special machines 
for less exacting missions, rather than using, 
say, a combat aircraft in a ground support 
role. The conspicuous example of this is 
the N.A.T.O. light fighter specification, for a 
small subsonic single-seater for strike action 
that would not require runways. (The air- 
craft that took part in competitive trials to 
determine the design to be standardised are 
illustrated on Plate 13; at present a cate- 
gorical statement of the results is not avail- 
able.) The machines evolved to this design 
have an interesting resemblance to the British 
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light fighter built by Folland, presumably 
because all use the one modern engine in the 
appropriate thrust class built in Europe, the 
Bristol “‘ Orpheus.” The construction of 
light fighters primarily for interceptor pur- 
poses does not now appear to be seriously 
considered, clearly because the war load, in 
instruments as well as projectiles, needed to 
secure success against a modern bomber is 
both heavy and disproportionately expensive. 

The last year has seen rapid progress with 
the use of turbine engines in civil aircraft. 
The first examples of both the Boeing ‘* 707 ” 
and the turbo-prop Lockheed “ Electra” 
have appeared, while Aeroflot, the only airline 
at present using jet transports, is preparing 
to make regular flights to London with its 
“ TU-104.” It appears that one difficulty 
to be overcome, in addition to the normal 
formalities attending international traffic, 
is to show compliance with limitations upon 
noise in force at London Airport. It is not 
easy to state beyond the possibility of contra- 
diction what were these limits in the past, nor 
what they are now. It may be regarded as 
surprising that this country, having estab- 
lished the turbo-prop in international services, 
should allow itself to appear to hinder a 
nation which is attempting to pioneer the 
turbo-jet. For the Port of New York to 
limit noise is less invidious and should be 
sufficient. 

Propeller-turbine civil aircraft have also 
appeared in U.S.S.R. (see Plate 14), the most 
outstanding being the “‘ TU-114,” with four 
supersonic contra-props which endow it 
with the extraordinary speed of 575 m.p.h.; 
it is intended to afford economy competitive 
with railways, and has a range adequate for 
flights between U.S.A. and Eastern Europe. 
In severe contrast has been the progress in 
Great Britain, where, instead of military 
demands inspiring ambitious civil products, 
the air force has been equipped with obsolete 
air liners. 

Late in 1957 British Overseas Airways and 
El Al Israel Airlines commenced to use 
Bristol “‘ Britannia” machines for London- 
New York flights, this being the first occasion 
passenger flights over the North Atlantic 
have been operated with British aeroplanes. 
But, regrettably, the fast, economical turbo- 
prop transports did not commence this 
service until after smaller Turbo-Compound 
aircraft had been developed to perform 
flights scheduled to cross from England to 


The Avro ** Vulcan ”’ is now in squadron service with the Royal Air Force 
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The Bristol ‘* Bloodhound ’? moving-wing 


configura n 
country. Power for control and fuel systems is derived from the main air 


intakes inboard of the ‘* Thor ”’ 


U.S.A. non-stop. The picture emerging is 
one in which commercial aircraft will be 
virtually as difficult to introduce to service 
as advanced military machines are now, with 
the restrictions on cost and elapsed time 
hardly less severe, and it may be that British 
constructors, having less extensive resources 
than some of their rivals, will be able to sell 
only specialised machines for particularly 
difficult applications. An example of such 
a design is the Armstrong Whitworth 
freighter-coach now under construction, 
which will do work such as only military 
aircraft have attempted hitherto. Another 
might be the Canadair ‘“ CL-44,” with 
Bristol ‘‘ Orion” compound turbo-props, or a 
similarly powered “* Britannia ’’ derivative, 
which should combine range, altitude and 
temperature insensitivity, and economy to 
an extreme extent. It is disappointing 
that, despite the evidence afforded by the 
*“* Proteus ” that a basically novel power plant 
can only be thoroughly developed by sus- 
tained and extensive flying, only one 
“Orion” is as yet being flown. Nor have 
steps yet been taken to make use of what 
should be a particularly suitable existing 
airframe for no less than six wnits, the 
Saunders-Roe “ Princess.” 

The relative merits of jet and propeller 
propulsion on routes not demanding extreme 
economy are still the subject of debate. The 
decisions of individual operators are, of 
course, affected by many factors extraneous 
to the actual machines, ranging from fare 
structures settled by international agreement 
to restrictions imposed by individual airports. 
The view prevailing at present is that jet 
transports can be at least competitive even 
on short journeys where they have no great 
advantage in block speed, and since a jet 
such as the “‘ Caravelle ” offers unprecedented 
freedom from noise and vibration, jet liners 
are likely to be used on, at any rate, routes 
carrying heavy traffic. The jet has gained 
so much support that even British European 
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powered by 


Airways, avowed pro- 
ponents of turbo-prop 
economy, intend to 
procure jet aircraft. 
The manufacturers 
also are, it seems, 
convinced of the 
future market for 
short-range jets, since 


tion is distinctive in this Hawker Siddeley 


have declared their 
readiness to develop 
one if B.E.A. contract 
to operate it. It does not appear that the 
successful evolution of such a machine will 
be easy ; at least in the immediate future, it 
is required for the heavily travelled routes 
between important terminals, and both 
economics and air traffic control problems 
suggest a rather large aircraft in terms of 
passenger capacity. Such a machine could 
be derived from the trans-continental and 
inter-continental transports of to-morrow, 
with a great saving in engineering effort, and 
would have an obvious appeal to an operator 
already equipped with the original machine. 

An extreme case of the specialised aircraft 
is one with short or vertical take-off and 
landing abilities. Conspicuous during the 
year was the Fairey “ Rotodyne,” which 
has been described as a “ V.T.O.L, air- 
liner” ; analysis suggests that this machine 
should be easily justified by operating 
costs. This aircraft could be of im- 
mense value in a country such as this, 
where the space for landing grounds is 
begrudged ; it is to be hoped that it will be 
developed before any more of the flying fields 
within the London area are closed. The 
demands made by rotary wings upon flight 
speeds, control systems, and maintenance 
schedules have led to much work recently 
on machines rising by virtue of thrust 
alone. Some projects even visualise an 
additional set of engines used only to support 
the aircraft at speeds less than the lowest 
“* flying ” speed, although it may be thought 
that this solution, even if justifiable for 
vertical landings, would be unlikely ever 
to be economic for taking off. Deflection 
of the jets or slipstreams providing thrust 
in normal flight can obviously contribute 
to take-off performance, although there 
may be invoked large pitching moments 
which require extravagant provisions of 
control power at very low flight speeds. 
An attractive experiment in this direction, 
the Bell ‘‘ X-14” is illustrated on this page. 
The most specialised manner of utilising 


A rapid and inexpensive experiment on a promising 








approach to vertical take- 
off and landing was made by the Bell ‘* X-14.’’ It is a jet-deflection flat-riser 


Armstrong Siddeley “ Viper ’’ engines, bled to supply control jets at 
the wing tips and tail. The airframe is largely Beechcraft, the wings and tail 
being those of a ‘* Mentor ”’ 


the main engine efflux, the “‘jet flap,” 
appears still to be mainly the subject of 
theoretical work and small-scale tests, but 
it may be brought much nearer to at least 
limited flight trials by the discovery of 
N.A.C.A. that the effects can be obtained 
without the difficulty, always objectionable to 
the engineers of the United States, of burving 
hot ducts in the wing; the N.A.C.A, pro- 
posals show an astonishingly simple con- 
figuration in which the jets, instead of being 
kept as well clear of the structure as may be, 
are deflected on to the flaps by a device 
behind the nozzle. 

Much interest exists at present in the 
relative utility of guided missiles and manned 
aircraft. But to any nation compelled 
to count the cost of armaments the 
classical weapons have a great appeal, 
and this explains the interest shown in 
systems which superficially appear out-dated, 
such as the Saro-de Havilland turbo-jet/ 
rocket interceptor scheme (see also Plate 12). 
However, it is quite clear that for many 
years to come aircraft will be the pre- 
ferred form of support transport, whether 
or not their cost is important. In any conflict 
fought with modern weapons the utilisation 
of aircraft would be expected to be greater 
than in the past, even if the air arm provides 
the shaft rather than the head of the spear. 

Considered as aeroplanes and leaving out 
of account their largely unknown military 
effectiveness, the guided weapons so far 
revealed in this country have a quite alarming 
similarity, as if some authority upon high 
had sought to say, “ There is a best con- 
figuration for a missile—thus.” However, 
one vehicle of indisputable aerodynamic 
interest has appeared, and at a time when, so 
far as can be judged, it is abreast of the state 
of the art. This is the moving-winged Bristol 
** Bloodhound,” which, like most ramjet 
missiles, is designed to perform interceptions 
at long ranges. The range required, however, 
is no more than line-of-sight, and semi-active 
homing is used. While experience has shown 
that attempts to modify a fully developed 
weapons system are fraught with oppor- 
tunities to fail expensively, the “ Blood- 
hound ” is such an outstanding vehicle that 
it would be tempting to make a study of the 
possibility of incorporating active guidance 
in the final stages—although airborne active 
homing equipment is still foreign to_ this 
country—with command guidance initially, 
in order to have at least one weapon for 
defence against aircraft flying low and in bad 
weather. 
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Naval Construction in 1957 


By RAYMOND V. B. BLACKMAN 
No. I 


HE highlight of British naval construc- 

tion was the completion of the large 
aircraft carrier “ Victorious” (Fig. 1). This 
ship has been virtually rebuilt from her 
boiler feet upwards. She entered H.M. 
Dockyard, Portsmouth, in March, 1950, for 
complete reconstruction and modernisation 
and was relaunched (floated out of dock) 
on May 19, 1955, since when she has been 
fitting out for operational service. She is 
the first British aircraft carrier in service 
with a fully angled deck. She has two of 
the new steam catapults, new radar and 
landing control systems, and the latest 
arrester gear. Her modernisation has in- 
cluded new boilers, the installation of new 
armament, and improved accommodation. 
She will be able to operate all existing and 
planned naval aircraft, and will have the 
equipment and facilities to arm them with 
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Armstrongs (Shipbuilders), Ltd. until Febru- 
ary 16, 1953. Since then her design has been 
entirely recast. It is estimated that her 
displacement will turn out at over 22,000 
tons standard and about 27,000 tons full 
load, and the latest official figures indicate 
that she will have a revised overall length of 
7444ft, with a hull beam of 90ft, and will be 
armed with fourteen anti-aircraft guns. 

Work is still suspended on the aircraft 
carrier “* Leviathan’ which was laid down 
in 1943, launched in 1945 and stopped 
after the war. 

The construction of the three “ Tiger” 
class cruisers, with their fully automatic 
main and secondary guns and latest control 
equipments, was gathering pace at the end 
of the year. These ships were laid down in 
1941-42, launched in 1944-45, suspended in 
1946, and resumed in 1954-55. Their original 





Fig. 1—H.M.S. “ Victorious ’’ as rebuilt after seven-and-a-half year reconstruction 


air-to-air guided weapons. She is consider- 
ably heavier, longer and wider than before, 
as her reconstruction involved an increase 
in standard displacement of 5000 tons, in 
length of 30ft and in hull beam of 7}ft. 
The “ Victorious ” was originally laid down 
in 1937, launched in 1939 and completed in 
1941 by Vickers-Armstrongs (Shipbuilders), 
Ltd., Newcastle-on-Tyne, with propelling 
machinery manufactured by the Wallsend 
Slipway and Engineering Company, Ltd. As 
rebuilt the ship has an estimated displacement 
of 30,000 tons standard and 37,000 tons 
full load, with an overall length of 78Ift 
and an extreme width of 146}ft. She is 
armed with twelve 3in 50-calibre anti- 
aircraft guns of a new pattern in six twin 
mountings, and six 40mm Bofors anti- 
aircraft guns in a six-barrelled mounting. Par- 
sons geared turbines, of 110,000 s.h.p. turning 
three shafts, and six new Foster-Wheeler 
boilers give her a designed speed of 31 knots. 
The conversion and rejuvenation of the 
“* Victorious "’ constitutes the largest re- 
building project ever undertaken on a warship 
in Great Britain. She is now practically a 
new warship, and an aircraft carrier of a 
much more formidable attack potentiality. 
The construction of the aircraft carrier 
“* Hermes ” continued during the year. This 
ship was laid down as long ago as June 21, 
1944, but after the war work on her was not 
pressed, and she was not launched from 
the Barrow-in-Furness yard of Vickers- 











design has been abandoned. They were 
stripped right down and are now being 
almost completely rebuilt to a new concept. 
With a displacement of 9550 tons standard 
and 11,700 tons full load they have an overall 
length of 5554ft and a beam of 64ft. Their 
armament comprises four 6in guns in two twin 
turrets, one forward and one aft, six 3in 
guns in three twin turrets, and six 40mm 
anti-aircraft guns in three twin mountings. 
Four Admiralty three-drum boilers and 
Parsons geared turbines of 72,500 s.h.p. 
turning four screws will give them a speed 
of 31-5 knots. The “Blake” is being 






“ Scarborough.”” 








New ist Rate anti-submarine frigate of ‘‘ Whitby °’ class 
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completed by the Fairfield Shipbuilding 
and Engineering Company, Ltd., Govan, 
Glasgow, the original builders, and the 
“ Tiger ’’ has been resumed by John Brown 
and Co. (Clydebank), Ltd., her initial 
contractors, but the “ Lion’ (known as the 
“* Defence ” until October 8, 1957), originally 
built and engined by Scotts’ Shipbuilding 
and ‘Engineering Company, Ltd., Greenock, 
to the launching stage, has, according to 
the 1957-58 Navy Estimates, been under- 
taken by Swan, Hunter and Wigham Richard- 
son, Ltd., Wallsend-on-Tyne, for completion 
as regards the hull, and by the Wallsend 
Slipway and Engineering Company, Ltd., 
for completion in respect of the main 
machinery. 

Orders were placed for four guided weapon 
destroyers to be named “ Devonshire,” 
‘“* Hampshire,” “‘ Kent” and “ London.” 
The design for these vessels has now emerged 
as larger than the present conventional types 
of fleet escorts or destroyers. They are the 
largest warships to be ordered since the end 
of the second world war. They will have a 
very powerful armament and an endurance 
which will give them a considerable capacity 
for operating on their own, and they will be 
the first armed with the guided missile 
“Sea Slug” to join the Fleet. They are 
expected to turn out at about 4000 tons 
standard displacement and 5500 tons full 
load, with a length of SOOft and a beam of 
50ft, an armament of four 4-Sin guns in 
two twin turrets forward, four 40mm Bofors 
anti-aircraft guns in two twin mountings 
amidships, a triple launcher aft for “Sea 
Slug” sea-to-air guided missiles, and two 
““ Limbo ”’ three-barrelled depth bomb mor- 
tars, and machinery comprising two sets of 
geared steam turbines turning two shafts and 
aggregating 60,000 s.h.p. boosted by gas tur- 
bines and designed for a speed of 32-5 knots. 

Two more of the Ist Rate anti-submarine 
frigates of the ‘“‘ Whitby” class were 
completed during the year (Fig. 2); two 
more were launched, four more were 
in various stages of construction, and 
six later vessels were ordered. The first of 
this “quality” type of anti-submarine 
frigates to enter service was officially 
reported during the year to be the most 
useful class of warship of her category ever 
put into service with the Fleet. With a 
displacement of over 2200 tons standard 
and over 2800 tons full load, they have an 
overall length of 370ft and a beam of 41ft. 
Their armament consists of two 4-Sin guns, 
two 40mm anti-aircraft guns, twelve 2lin 
torpedo tubes, and two “ Limbo” three- 
barrelled depth charge mortars. The pro- 
pelling machinery consists of two Babcock 
and Wilcox boilers and two sets of double- 
reduction geared turbines developing 30,000 
s.h.p. and equal to a speed of over 30 knots. 
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The “ Scarborough” was the first of the 
class to be fitted with torpedo tubes, four 
fixed on each side and two twin swivel 
mountings. The later vessels are known as 
“ Mark II Whitby’s.” Future ships of the 
class will have the funnel raked back off 
the mast, and existing ships are being modified 
in conformity. 

‘Six more of the 2nd Rate anti-submarine 
frigates of the “‘ Blackwood” class (Fig. 6) 
were completed, and another was launched. 
All these “ utility’ anti-submarine frigates 
have a displacement of 1100 tons standard 
and 1460 tons full load (revised figures), 
with an overall length of 310ft and a beam of 
33ft. The armament comprises three 40mm 
anti-aircraft guns, four 2lin torpedo tubes 
and two “Limbo” three-barrelled depth 
charge mortars. Two Babcock and Wilcox 
boilers and one set of geared turbines turning 
a single screw and developing 15,000 s.h.p. 
give a speed of 24 knots. 

Two of the novel anti-aircraft frigates of 
the “* Leopard ”’ class (Fig. 4) were completed ; 
another was launched. A fourth ship was 
still being fitted out in H.M. Dockyard, 
Portsmouth. The construction of a fifth 
ship, to have been named “ Panther,” to 
replace the ship of that name taken over by 
the Indian Navy, was postponed under the 
defence economies. By virtue of their gun 
power, these new anti-aircraft convoy escorts 
are the nearest approach to the destroyer 
category among the ships of the post-war 
new construction programmes (no orthodox 
destroyers have been ordered since the end of 
hostilities in 1945). With a displacement of 
1920 tons standard and about 2400 tons full 
load, they have an overall length of 340ft 
and a beam of 40ft. They are armed with 
four 4-Sin guns in two twin turrets (similar 
to those mounted in the “ Daring” class 
destroyers) disposed one forward and one 
aft ; two 40mm anti-aircraft guns in a twin 
mounting with a commanding position abaft 
the main mast, and a “ Squid ” triple-barrelled 
depth charge mortar. The propelling machi- 
nery consists of eight Admiralty standard 
range diesels, four geared to each shaft, 
coupled to the propeller shafting through 
hydraulic couplings and oil-operated reverse 
and reduction gearboxes, and developing 
14,400 b.h.p., equal to a speed of 26 knots. 

Of the new aircraft direction frigates of the 
“* Salisbury ” class, the “* Salisbury ” herself 
was finally accepted into service on February 
27, 1957. Three others are being built. These 
ships have much the same displacement as 
the anti-aircraft frigates of the “ Leopard” 
class and similar dimensions. They also 
have the same hull form and similar heavy 
oil engines of the same power and speed. 
But they have only two 4-5in guns, in a twin 
turret forward, though in compensation they 
carry a great deal of heavy and highly 
developed electronic equipment for their very 
specialised role. 

In addition to the above four distinct types 
of highly specialised frigates, six general 
purpose frigates were in hand. These vessels, 
of a new “ Tribal” class, with names such 
as “Ashanti,” ‘‘ Gurkha,” ‘“* Mashona,” 
“ Mohawk,” “ Tartar ’”’ and “ Zulu,”’ will be 
capable of carrying out the main escort func- 
tions of anti-submarine protection, anti- 
aircraft barrage, and aircraft direction. It is 
understood they will have a displacement of 
2800 tons with a length of 400ft and a beam 
of 46ft, an armament of four 4-5in dual- 
purpose guns in two twin turrets, four 40mm 
anti-aircraft guns in two twin mountings, 
eight 2lin torpedo tubes and two three- 
barrelled depth bomb mortars, and combined 
steam and gas turbine propelling machinery 
plant comprising two Foster Wheeler boilers 
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Fig. 3—H.M.A.S. ‘* Voyager.” New super destroyer, the largest ever built in Australia 


Figa4—H.M.S, ‘“ Lynx.”’ New anti-aircraft frigate of “ Leopard ”’ class 


Fig. S—H.M.C.S. ‘* Bonaventure.”’ First aircraft carrier owned by Canada 
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Fig. 6—H.M.S. ‘ Blackwood.”” New 2nd Rate anti-submarine frigate 
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and one “ Metrovick ” geared steam turbine of 
12,500 h.p., boosted by one “ Metrovick ” gas 
turbine of 7500 h.p., together capable of a 
speed of about 30 knots. Geared to the same 
propeller shaft, the advantages of this com- 
bination are that the gas turbine can be used 
as a booster to the highly efficient steam 
turbine at the higher powers and, what is 
even more important, it can enable the ship 
to get under way at a few minutes’ notice 
when steam is not available. 

Progress was being made with the design 
of Britain’s first atomic powered submarine, 
to be named “* Dreadnought,” and its pro- 
pulsion unit, and experimental work under 
the Atomic Energy Authority, including work 
on problems of shielding from radiation, 
was being carried out. This vessel is expected 
to displace 2000 tons with a length of 300ft 
and a beam of 30ft, to be armed with all 
internal torpedo tubes, and to have nuclear 
reactors and geared turbines turning two 
shafts. 

Of the new fast battery-driven submarines, 
eight of the “ Porpoise”’ class are under 
construction. With a displacement of 1500 
tons standard and 2000 tons submerged, 
a length of 295}ft overall and a beam 
of 264ft, these eight vessels are bigger than 
our largest existing submarines, and with 
Admiralty standard range diesels and English 
Electric Company, Ltd., electric propulsion 
system they are faster. They have a high 
submerged speed. 

The “ Excalibur,” the second high-speed 
experimental submarine, was completed at 
the end of the year. She is a sister ship to 
“ Explorer,” completed in 1956, with a dis- 
placement of 780 tons standard and about 
1000 tons submerged, an overall length of 
225}ft and a beam of 15ft 8in. The main 
propelling machinery consists of turbines 
supplied with steam and carbon dioxide 
produced by burning diesel oil in an atmo- 
sphere of steam and oxygen formed by the 
decomposition of high-test hydrogen per- 
oxide. She is thus able to develop full power 
when completely submerged and independent 
of atmospheric oxygen. Conventional means 
of propulsion at lower speeds is provided by 
diesel engines for surface passages and on 
main motors supplied by batteries when 
submerged. She has a speed of more than 
25 knots submerged. 


AUSTRALIA 


H.M.A.S. “ Voyager ” (Fig. 3), the largest 
destroyer ever built in Australia, was com- 
pleted on February 12, 1957. With a dis- 
placement of 2610 tons standard and 3700 
tons full load, she has a length of 390ft 
overall and a beam of 43ft. She is armed with 
six 4-5in guns in three twin turrets, six 40mm 
anti-aircraft guns, five 2lin torpedo tubes, 
and a “ Limbo ” three-barrelled depth charge 
mortar. Two boilers and two sets of Parsons 
geared turbines of 54,000 s.h.p., turning two 
screws, give her a designed speed of 34-75 
knots. The basic design is similar to that of 
the “ Daring” class built in Great Britain 
for the Royal Navy some years ago, but there 
are five fewer torpedo tubes. On the other 
hand, the “‘ Limbo,”’ instead-of the “* Squid,” 
anti-submarine weapon is mounted, and the 
design has been otherwise modified to suit 
Australian conditions. 


CANADA 


H.M.C.S. “ Bonaventure” (Fig. 5), the 
first aircraft carrier owned outright by the 
Royal Canadian Navy, was completed on 
January 17, 1957, by Harland and Wolff, 
Lid., Belfast, where she was laid down in 
1943 and launched as H.M.S. “ Powerful” 
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on February 27, 1945. Her construction was 
suspended in May, 1946, and she was laid 
up until it was announced on July 25, 1952, 
that she had been purchased by Canada for 
completion by her original builders. She 
was renamed and her design was recast 
before constructional work was resumed, 
plans being again revised subsequently to 
incorporate each successive new British 
invention as soon as ft was developed. The 
result was the provision of a completely 
modern aircraft carrier embodying the new 
angled deck, the new steam catapult, the new 
mirror sight deck landing aid, stronger flight 
deck and elevators, and improved arrester 
gear. She was also given a heavier armament. 
After this reconstruction she differed very 
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considerably from the British and Australian 
aircraft carriers, of which she was originally 
a sister ship. She has a heavier displacement 
of 16,000 tons standard and 20,000 tons full 
load, with an increased overall length of 
704ft and an extreme width of 128ft. Her 
armament includes eight 3in guns of a new 
pattern in twin mountings (the first time that 
weapons of this calibre have been mounted 
in this type of aircraft carrier) and eight 
40mm anti-aircraft pieces. Her propelling 
machinery comprises four Admiralty three- 
drum boilers working at a pressure of 
350 1b per square inch, and a two-shaft 
arrangement of Parsons single reduction 
geared turbines developing 42,000 s.h.p., 
designed for a speed of 24-5 knots. 


(To be concluded) 


British Railways 


5 begere indication of the increasing speed 
at which the plans for the modernisation 
and re-equipment of British Railways are 
being carried out was given at a press con- 
ference in March last by Sir Brian Robertson, 
the chairman of the British Transport Com- 
mission. He stated that more than a third 
of the £1200 million it was proposed to spend 
on the plan had already been committed to 
developments in progress or authorised. 
Since that time, as we have regularly 
reported, additional large orders for rolling 
stock and plant have been placed, and exten- 
sive civil engineering works have started in 
connection with the electrification schemes 
for the main lines. The restrictions which 
might be imposed upon the original modern- 
isation programme, as a result of the reduc- 
tions enforced upon capital expenditure 
during the latter part of 1957, were not 
specified in any detail during the year, 
although the Minister of Transport and 
Civil Aviation has said that restrictions on 
expenditure would not involve any drastic 
cut likely to endanger the main plans for 
improvements in services. The rises which 
have taken place in prices increased the 
original cost of £1200 million by some £300 
million, it was reported. During the coming 
year it is understood that the British Trans- 
port Commission will invest some £145 
million in the railways, as compared with the 
originally intended £135 million, and a 
similar amount will be invested in 1959. 

It was originally planned that by the end 
of 1957 the first fifty diesel main line locomo- 
tives on order would have been delivered, 
and that more than 1450 multiple-unit diesel 
train vehicles would be in service. The latest 
figures available show that deliveries have 
fallen short of expectations, although there 
is little doubt that the speed of production 
is increasing in the works of the private 
manufacturers concerned. Higher outputs 
will probably be achieved in the coming 
year, so it can be anticipated that the overall 
programme will not be adversely affected 
to. any appreciable degree. The orders 
placed for rolling stock since the start of 
the modernisation plan now include 327 
main line diesel locomotives, of which sixteen 
have been delivered ; 2798 diesel multi-unit 
vehicles of all kinds, of which 1251 have been 
delivered ; 100 electric locomotives, and 
844 multi-unit electric railcar vehicles (this 
figure excludes replacements for lines already 
electrified). It will be appreciated that the 
orders for new electric locomotives and 
multi-unit vehicles, none of which have yet 
been delivered, have been placed in anticipa- 
tion of the completion of the electrification 


schemes in hand. Large orders are also in 
hand for diesel shunting locomotives, in 
keeping with the plans for their widespread 
adoption throughout the country. 


DigsEL TRACTION 


Up to the time of going to press deliveries 
of diesel-electric locomotives have been 
started by three manufacturers—the 1000 
h.p., type 1 locomotives, being built by the 
English Electric Company, Ltd.; the 800 h.p., 
type | locomotives, being built by The British 
Thomson-Houston Company, Ltd., and the 
1250 h.p., type 2 locomotives, built by Brush 
Traction, Ltd. The first of the type 4, 
2000 h.p., diesel-hydraulic locomotives of 
the North British Locomotive Company, Ltd., 
was completed in December and is ready for 
handing over to the Western Region. 

Multi-unit diesel railcars were introduced 
on an increasing number of routes during 
the past year, and the improvements they 
have made possible in services have resulted 
in a marked increase in passenger traffic in 
almost every case. 

An addition to the familiar twin 150 b.h.p. 
engined railcar units made by British United 
Traction, Ltd., now being widely used, was a 
twin 230 b.h.p. unit for cars which is required 
where higher power-to-weight ratios are 
necessary. These carsare equipped with two 230 
h.p., six-cylinder, horizontal diesel engines, 
each driving through a 20in fluid coupling and 
a freewheel shaft to a Wilson four-speed epicy- 
clic gearbox, the output of whichis transmitted 
through a cardan shaft to a Self-Changing 
Gears axle-mounted final drive and reversing 
gearbox. 

The controls fitted to the cars are similar 
to those installed in the twin 150 b.h.p. 
engined units, and provision has been 
made for the fitting of fully automatic control 
to relieve the driver of the responsibility for 
effecting appropriate gear changes. The 
new installation, which broadly follows 
existing practice on the twin 150 b.h.p. 
engined cars, can be arranged so that direct 
coupling of 300 h.p. units and 460 h.p. units 
can be effected in a train formation. Any 
combination of cars, including up to six 
power cars of similar or mixed types can be 
marshalled according to traffic requirements. 

Service tests were also carried out during 
the year on the L.M.R. with twin-unit railcars 
fitted with eight-cylinder, 238 h.p. Rolls- 
Royce engines, each of which was used in 
conjunction with a Twin-Disc hydraulic torque 
converter. Other power cars in service have 
been equipped with naturally aspirated 180 
h.p. oil engines made by Rolls-Royce, Ltd. 
For eighty vehicles being built by the 
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Gloucester Railway Carriage and Wagon 
Company, Ltd., a tubular steel integral form 
of lightweight construction was developed. 
In these twin sets the motor coach weighs 
30 tons and the trailer coach 25 tons ; they 
provide seating accommodation for twelve 
first and 107 second-class passengers. The 
motor coach has two 11-3l-litre B.U.T. 
engines rated at 150 b.h.p. at 1800 r.p.m., 
coupled through a four-speed epicyclic 
gearbox and shafts to the inner axle of each 
bogie. 

One of the interesting experiments to be 
made in connection with diesel stock is a 
plan to introduce five all-Pullman diesel- 
electric trains for inter-city working between 
Manchester and London (St. Pancras) on 
the London Midland Region, between Bristol 
and London (Paddington), and between 
Wolverhampton, Birmingham and London 
(Paddington) on the Western Region. Two 
of the trains will be six-car sets for first-class 
passengers only, for the Manchester-London 
service, whilst the remaining three trains will 
be of eight cars for the Western Region and 
will have accommodation for both first and 
second-class passengers. 

The main contractor for all these trains 
is the Metropolitan-Cammell Carriage and 
Wagon Company, Ltd. All the trains 
will be air conditioned and provided with 
heat and sound insulation. The power 
equipment for the new trains is being supplied 
by The General Electric Company, Ltd., and 
there will be two power cars on each train. 
In each power car there is to be a machinery 
compartment housing an N.B.L./M.A.N. 
1000 h.p. engine, directly coupled to a G.E.C. 
main generator with a belt-driven auxiliary 
generator. Eight self-ventilated traction 
motors distributed through the train will 
be fully spring-borne in the bogies and geared 
to the axles through Brown-Boveri spring 
drives. 

In June last year there was introduced 
into service on the Southern Region a 
number of six-coach diesel-electric train sets 
of new design. These trains first ran on the 
Charing Cross to Hastings line and were 
supplied by the English Electric Company, 
Ltd. Each set consists of two diesel-electric 
motor coaches and four corridor trailer 
coaches semi-permanently coupled together. 
The power equipment in each motor coach 
consists of a four-cylinder diesel engine of 
500 b.h.p. at 850 r.p.m., close-coupled to a 
main generator rated at 330kW. This 
generator supplies current to two nose 
suspended, axle-hung, traction motors carried 
on the rear bogie of the coach. These trains 
are designed for a maximum service speed of 
75 m.p.h. and each has a seating capacity for 
forty-eight first and 240 second-class pas- 
sengers. 

An experimental twin-car diesel-electric 
train set of converted orthodox stock was 
used for continuous trial runs in service on 
the London Midland Region. It comprises 
two converted open-brake second-class 
coaches of normal locomotive-hauled design 
powered by underfloor 450 b.h.p. Paxman 
diesel engines coupled to B.T.H. generators 
situated above the frames. To date, 
long mileages at high speeds on different 
lines have been achieved with this train in 
service. 


ELECTRIC TRACTION 


Deliveries began in May last of fifty-seven 
new three-car multiple-unit electric trains 
built for service on the Euston-Watford and 
the Broad Street-Richmond services of the 
London Midland Region of British Railways. 
These new three-car trains each comprise a 
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motor coach, a trailer and a driving trailer 
coach. Up to three of these three-coach 
units can be coupled together to provide 
nine-coach trains. The coaches have been 
built at the Eastleigh works of British Rail- 
ways and the complete electrical equipment 
has been supplied by The General Electric 
Company, Ltd. They are generally of B.R. 
standard construction. The four motors— 
two on. each bogie of the motor coach— 
have a total one-hour rating of 740 h.p., and 
the units are designed to accelerate normally 
at 1-25 m.p.h.p.s. and balance at 63 m.p.h. 
on level track. 

In connection with the main line electri- 
fication programme contracts to the value of 
£6,000,000 were placed in the early part of 
1957 for sixty complete main line locomo- 
tives, and for forty electric equipments to be 
fitted on locomotives to be built in British 
Railways’ workshops. Two mixed traffic 
design locomotives ordered are of the types 
A and B. The type A locomotives are 
intended for hauling express passenger trains 
of up to 475 tons at speeds up to 100 m.p.h., 
or mineral trains of 950 tons at 55 m.p.h. 
The type B locomotives will have a maximum 
speed of 80 m.p.h. and will be capable of 
hauling mineral trains of up to 1250 tons at 
55 m.p.h. Both types of locomotive will 
have a continuous rating of 3300 h.p. and 
their difference will be in their gear ratios. 
They will have a B,-B, wheel arrangement 
with an axle loading of 20 tons, and be 
suitable for operation in all regions of British 
Railways. Extensive standardisation of parts 
is being introduced for the locomotives, 
including the fitting of standard pantographs 
and circuit breakers and the identical layout 
of the driving cabs. The locomotives will be 
operated on the 25,000V, 50 cycle a.c. system, 
and their d.c. traction motors will employ 
direct current supplied by transformers and 
rectifiers, with speed control by tap-changing. 

Experiments are to be carried out in the 
Scottish Region with an electric battery 
twin-coach railcar which is to be placed in 
service next summer on the line between 
Aberdeen and Ballater. For this experiment 
the British Transport Commission and the 
North of Scotland Hydro-Electric Board, 
and two private firms—Bruce Peebles, Ltd., 
and Chloride Batteries, Ltd—are working 
in collaboration. It is thought that if this 
vehicle proves successful and economic it 
will possibly lessen the need for closing 
further uneconomic branch lines in this 
country. The new vehicles will resemble 
lightweight diesel trains, but the design is 
being modified to provide accommodation 
for large batteries. These batteries will be 
given a short charge between trips during 
the day and completely recharged during the 
night. For recharging purposes a glass 
bulb, mercury arc rectifying charging plant 
is being set up at each end of the line over 
which the train will work. 

A point of interest in connection with the 
introduction of diesel and electric main line 
locomotives on the railways is an agreement 
which has been reached with the unions 
that they should have only one man in the 
driver’s cab. Passenger trains will have the 
one driver except when they travel without 
stopping for more than 100 miles or for more 
than two hours. On stopping trains, a driver 
will not work alone for more than 200 miles 
or six hours on one turn of duty. 

An important part in the modernisation 
plans is the setting of new high standards in 
passenger comfort and to this end British 
Railways, in collaboration with manufac- 
turers, aim to improve travel comfort and 
amenities. The need for detailed investiga- 
tion in this direction will be understood by 
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the fact that of the 20,000 new coaching 
vehicles it is expected to put into service 
during the seven years ending December, 
1962, there will be some 7700 new main line 
coaches, fitted with end gangways and suit- 
able for haulage by steam, electric or diesel 
locomotives. The British Transport Com- 
mission authorised the construction of four- . 
teen prototype main line coaches to obtain 
public reaction to such things as improve- 
ments in heat and sound insulation, revolving 
and reclining seats, and roomier compart 
ments. Orders for six of the coaches were 
placed with British Railways and eight with 
contractors, and some of these coaches have 
already been placed in service. 

During the year under review the work of 
building and equipping new diesel-electric 
maintenance depots was pushed ahead as 
quickly as possible, and the schools for 
drivers and maintenance staff in various parts 
of the country continued to work at full 
pressure to keep pace with the demands 
imposed by the increasing numbers of diesel 
vehicles being placed in service. The British 
Railways Staff Training College at Derby 
opened a new wing for training staff in the 
principles, methods and problems of diesel 
traction. For these courses at the college, 
students are being drawn from members of 
the three technical departments—the chief 
mechanical and electrical engineer’s depart- 
ment; the carriage and wagon engincer’s 
department, and the motive power super- 
intendent’s department—and they range from 
foremen and inspectors to senior members 
such as assistant works managers and 
district motive power superintendents. 
_Some impression of the vast amount of 
civil engineering work now in progress on 
railways in all parts of the country can be 
obtained from the list of works which was 
given in the Tabular Summary of Civil Engi- 
neering Contracts which appeared in our 
issue of December 20 last. A very high 
proportion of this work, is concerned with 
track and bridge alterations to provide the 
necessary Clearances for electrification, and 
with the modernisation of motive power 
depots and goods depots. These works, 
combined with the improvements in track 
and signalling installations now in hand, will 
enable the fullest advantage to be taken of 
the speeds and services which should be 
possible as the new locomotives and stock 
being built under the modernisation plan 
become available in the next few years. 





National Boat Show 


THe fourth National Boat Show, which is 
presented by the Daily Express in association 
with the Ship and Boatbuilders’ National 
Federation, was opened at Olympia on Wednes- 
day, January 1, by Field-Marshal Viscount 
Montgomery. The show, which is housed in the 
Empire Hall and will remain open until January 
11, continues to increase in size, and this year 
about 250 firms from Britain’s ship and boat 
building industry are displaying nearly 300 craft. 
These range from ocean racers to floating 
caravans and include yachts, cabin cruisers, 
houseboats, runabouts, dinghies, canoes, punts, 
and a variety of small craft, the boats being built 
of the traditional material and also of aluminium 
alloy and glass fibre. In addition to the boats, 
various engine builders are showing a wide range 
of petrol and diesel power units and there are on 
display numerous examples of auxiliary equip- 
ment. The Navy, the Army and the Royal Air. 
Force show examples of special craft and there 
are models of the yachts which will race for the 
Americas Cup. 
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Industrial and Labour Notes 


Overseas Trade 


The Board of Trade has now given its 
final figures about Britain's overseas trade 
in November ; they show that exports were 
valued at £286,900,000 and imports at 
£319,900,000 (£33,000,000 below the October 
figure). Re-exports in November reached a 
value of £11,000,000, so that the visible 
trade deficit was £22,000,000, the lowest it 
has been for seven years. 

The Board of Trade has stated, however, 
that despite the improvement shown in the 
November export figure, it was still a little 
below the totals reached in some of the earlier 
months of last year. It is still too early to 
determine just what factors may have 
influenced the figures for the later months 
of 1957, although the Board of Trade suggests 
that difficult conditions in some overseas 
markets, particularly evident in a sharp 
drop in shipments to France and India, are 
not at present being compensated by faster 
' gates of expansion in other markets. Further- 
more, the steady rise in export prices, which 
has been going on for three years, may quite 
likely be easing. 

About the pattern of the export trade in 
November, the Board says that shipments 
to the sterling area were 54 per cent higher 
than in October and to the non-sterling 
world they were 5 per cent higher. Exports 
to the dollar area were 124 per cent up on 
October, with increases to the U.S.A., 
Canada, Mexico and Liberia. The improve- 
ment in November was brought about by 
increased exports of manufactured goods, 
the biggest share of the increase being con- 
tributed by engineering exports. Over the 
two months, October and November, exports 
of engineering products averaged £112 
million a month. In the same two months 
there was a small rise in exports of iron and 
steel, but shipments of non-ferrous metals 
were smaller, the decline being attributed 
to lower prices for copser and copper alloys 
and manufactures. 


Approach to Work Study 


In a New Year message, entitled 
“ Efficiency the Key Word,” Mr. Lewis 
Wright, chairman of the British Productivity 
Council, comments that the biggest firms 
in this country not only pursue a continuing 
policy of capital investment, they pursue also 
a continuing policy of work study approach. 
It is, he continues, mostly among the smaller 
undertakings where work study can make an 
important contribution to increased efficiency 
that the need is greatest. 

Mr. Wright goes on to say that one of the 
most frustrating tasks of the past year has 
been to speak to workers, pointing out the 
advantages of work study and gaining their 
interest, only to find that their employers 
do not know anything about it and apparently 
do not want to know anything about it. A 
great danger, he adds, exists in new methods 
not being adopted by British industry while 
they are being adopted at an increasing tempo 
abroad. The result of such divergences, 
Mr. Wright observes, could mean unemploy- 
ment here. The initiative must come from 
the top, he urges, and it will prove dangerous, 
he asserts, ““ if no move is made until circum- 
stances force it.”” It would prove dangerous 
not only to the future of undertakings, but 
also to the future of workers employed in 


Finally, Mr. Wright emphasises in his 
message, one thought must always be para- 


mount ; it is that human values cannot be 
subordinated to technical efficiency. Pro- 
vided there is recognition of the human 
problems involved, there is no reason, in 
Mr. Wright’s opinion, why in many cases 
work study methods should not make a con- 
tribution comparable with that of capital 
investment. 


Steel Tube Prices 


The Iron and Steel Board has 
announced that it has determined maximum 
prices for steel tubes and tubulars to the 
revised British Standard 1387 of 1957, to 
take effect as from January 1. The wall 
thickness of a number of sizes of medium 
and heavy gas list tubes has been amended 
under the new specification, as a result of 
which there will on balance be a saving in 
the weight of steel used per foot of tube. 
For the majority of sizes the new prices per 
foot are lower than those which applied to 
the old specification, but for certain sizes 
there are small increases in the prices per 
foot. On average, the Board says, the new 
prices represent a reduction of 3 per cent in 
the price per foot of gas list tubes. 


Changes in Wage Rates 


According to statistics prepared by 
the Ministry of Labour, the changes in wage 
rates which became effective in November 
last resulted in an aggregate increase of 
approximately £147,000 in the weekly full- 
time wages of 495,000 workpeople in the 
United Kingdom, and in a decrease aggregat- 
ing £2500 for 27,000 workpeople. The 
decreases, which operated under sliding 
scale arrangements based on the index of 
retail prices, affected workers in carpet 
manufacturing. 

Among those who received increases in 
November were non-skilled workers in 
Government industrial establishments. These 
increases amounted to 6s. a week for men 
and 5s. for women ; they were authorised in 
November, but were retrospective to the 
beginning of October. In publishing the 
November figures, the Ministry of Labour 
has stated that in the first eleven months of 
1957, changes in wage rates led to an aggre- 
gate increase of £5,164,500 in the weekly 
full-time wages of about 12,104,500 work- 
people. In the comparable period of 1956 
there was a net increase of £6,506,000 in the 
weekly full-time rates of 12,430,000 work- 
people. At the end of last November the 
index of rates of wages (January 31, 1956 
=100) stood at 112 for all workers ; at the 
beginning of last year it was 106. 


Manning Diesel Trains 

After negotiations which have been 
going on over the past eighteen months or 
so, agreement has been reached between the 
British Transport Commission and the rail- 
way unions on the manning of diesel and 
electric trains on British Railways. The 
agreement, which dates from January 1, is 
not likely to make much difference at present, 
but its long-term effect is important to the 
future of the railways. 

It may be recalled that, under the railway 
modernisation schemes, about 2500 main 
line diesel locomotives are planned to come 
into service during the next fifteen years ; 
the present hope is that in four years’ time 
200 new diesel locomotives and 200 electric 
locomotives will be introduced annually. 


The agreement now reached provides that 
passenger trains will have one man only at 
the controls, except when they travel without 
a stop for more than 100 miles or for more 
than two hours. On stopping trains a driver 
will not work alone for more than 200 miles 
or six hours on one turn of duty. The 
arrangement for freight trains which have 
vacuum brakes throughout are very similar, 
except that the distance limits are 75 miles 
non-stop and 150 otherwise. 

Last week, Sir Brian Robertson, chairman 
of the British Transport Commission, com- 
mended the “* patience and constructive out- 
look on both sides,” which had led to the 
agreement. He said that the Commission 
hoped to avoid serious redundancy among 
footplate men by restricting recruitment and 
allowing ordinary wastage to take its course. 
Any man in the footplate grades at the 
operative date of the agreement who became 
redundant would not be discharged provided 
he took advantage of the agreed redundancy 
arrangements. 


Trade Union Membership 


Every year, the Ministry of Labour 
compiles statistics concerning trade union 
membership in the United Kingdom. The 
information on which the figures are based is 
provided mainly by the Chief Registrar 
of Friendly Societies. The figures relate to 
all organisations of employees—including 
those of salaried and professional workers, 
as well as those of manual wage-earners— 
which are known to include among their 
functions that of negotiating with employers 
with the object of regulating conditions of 
employment. 

The latest figures to be published concern 
the year 1956, at the end of which there were 
known to be 647 trade unions in existence in 
the United Kingdom, twenty-five of them 
having their headquarters in Northern 
Ireland. At the end of 1956, the total 
membership of all unions included in the 
statistics was approximately 9,700,000, com- 
pared with 9,664,000 a year earlier. The 
number of male members of trade unions at 
the end of 1956 was 7,817,000 (a decrease of 
4000), and the number of women members 
was 1,883,000 (an increase of 40,000). As to 
the size of the various trade unions, the 
Ministry says that although the tendency 
towards amalgamation has resulted in a 
progressive fall in the numbers of separate 
unions, there were in 1956 no less than 354 
unions each with a membership of less than 
1000, while 292 of them each had fewer than 
500 members. These 354 small unions, how- 
ever, accounted for only about | per cent of 
the aggregate trade union membership in 
1956 ; about two-thirds of the total member- 
ship was accounted for by the seventeen 
unions each of which had a membership of 
100,000 or more. 

The survey which the Ministry of Labour 
has made includes a note recalling that in 
1892 (the earliest year for which statistics 
are available) the total membership of trade 
unions in this country was rather more than 
1,500,000 ; by 1910 it had reached a total of 
only 2,500,000. The total increased, year by 
year, with a few exceptions, until 1920, when 
it reached 8,350,000. Subsequently, the 
total declined almost regularly until 1933, 
when it was just under 4,400,000. Trade 
union membership began to rise again in 
1934 and has continued to do so in most 
years since then. 
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Continental Engineering in 1957 


ENERGY PRODUCTION 
CCORDING to the O.E.E.C., energy 
production from all sources among its 

seventeen member nations was 584 million 
tons of coal equivalent in 1955, and in 1960 
and 1975 is expected to be as follows :— 


TaBLe |—Energy Production of O.E.E.C. Countries 


Million tons of coal equivalent 
pennies 








Per | Per | Per 
1955 | cent 1960 | cent 1975 cent 
- I ——— |__|} ———— — j —— 
Hard coal _—...| 478 | 81-8 | 500 | 77:5] 520| 68-9 
Brown coal ...| 31 | 5-3 35 5:4 | 35 46 
Water power ...| 57 9°38 75 11-6) 130 17-2 
ROSE RS 2-2 | 25 39] SO} 6-6 
Natural gas 5 0-9 10 16) @Wi 2-7 
Total production 584 | 100-0 | 645 | 100-0| 755 | 100-0 
Estimated _re- | 730 | | 840 | | 1200 | 
quirements | | | 
Excess demand...| 146 195 445 | 


How to be met : 


Nuclear power — 80 | 
Coal mg | 29 | 40 | |} 30] 
Oilimports . | 117 «| | 155 } 315 | 


aa of future energy consumption 
in the countries of the European Community 
for coal and steel were published earlier last 
year by the High Authority. Over the 
twenty-year period from 1955 to 1975, the 
High Authority predicts an increase in total 
energy requirements of not less than 50 per 
cent, indicating a trebling of electricity 
requirements. By the end of the twenty-year 
period, hydro-electric power may be expected 
to be fully exploited, while nuclear power is 
likely to be still in its beginnings, so that coal 
and oil will continue to be the main sources 
of energy. The expected coal requirements 
are shown below. 
TABLE II1—Coal Requirements of European Coal and 
Steel Community, 1955-1975 
Millions of metric tons of 
hard coal 
1955 | 1960 lt 1965 3H 1975 


Coke manufacture... Sere : 107 | 





| 125 
WUE isc hes ake ase ee ae ae ee 
Domestic use ere ‘ 39 | «42 | 44 43 
OS ES Spee Nery ee | 43 43 43 
Electricity production ... ... ...| 45 ; 60 73 | 86 
Consumption at mines . oe Be. oe ae | is | 16 
Exports ... ... eas ae See Ma 7 | vai iy 
Total requirements . 3 | 278 Tas 308 fh i 333 | 362 
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This estimate is based not ¢ on an estimate 
of production but upon overall energy needs. 
For certain purposes, such as coke manu- 
facture, coal cannot be replaced, but for the 
production of electricity and gas, industrial 
and domestic fuel, substitution of one form 
of energy for another is possible. This 
accounts for the variations in the estimated 
rates of increases brought out by the table. 
The rate of increase of coke production of 
nearly 17 per cent for 1955-60 is expected to 
fall to 6 per cent for 1970-75, while coal 
consumption for other purposes will increase 
less steeply, by only 7 per cent for 1955-60, 
and about 2-5 per cent for 1970-75, per- 
centages for the latter period being inter- 
polated in both cases. 

The outlook for electricity production in 
the European Coal and Steel Community 
during the period 1955-75 is that production 
will increase from 189 to 610 10° kWh. 
The High Authority has estimated that in 
1975 nuclear electricity will contribute 82 
x 10° kWh, or 13-5 per cent of the total 
produced. ‘Details are shown below. 

By the end of the period in question, water 
power will be completely harnessed. Even 
with nuclear power coming into its own, there 
will be a gap of 135 10° kWh to be made 


TaBLe Il—Electricity Production in the European 
Coal and Steel Community, 1955-75 

















10° Wh 

1955 | "1960 | 1965 | 1995 

Hydro-electricity ... bi sen eee 70 | 87” | 103 4 17 
Nuclear electricity - wef — | — | 10 82 
Thermalelectricity =... ... ...| 119 | 183 | 247 | 411 
Fromlignite  ... eae ae 29 ” 60 
From low-grade bed eS 40 57 92 
From hard coal . eee: Ma 82 | 103 124 
Coal or oil balance -f 1°} 30} 4 | 135 

Total production ... ... ... ...| 189 | 270 | | 610 


up by thermal production from either oil 
or coal, whichever is available. Because of 
this uncertainty there is a need for dual- 
firing power stations to operate on coal or 
oil. The amount of energy in question 
corresponds to about 20,000,000 tons of coal. 
It is clear that there will be an increasing 
gap between the power demand and the total 
local production of energy carriers. The 
extent of the shortage and the manner in 
which it will be met are, of course, subject 
to the uncertainties of all such estimates, but 
it seems likely that for the next twenty years 
or so greatly increased oil imports as well as 
home production of oil and natural gas will 
be required to make good the energy deficit. 
As regards the German Federal Republic, 
the situation in 1954/55 and 1965 is shown in 
the following table. 
TABLE I1V-——Energy Production and Consumption in 
the German Federal Republic 


Million tons coal equivalent 
































I yosais5 | Per me 
_| Goal/year) cent 1965 | cent 
$$ | | -_____}___ | 
Hard coal _ pelea abe | 130-0 8-9 | 150-0 | 75-0 
Brown coal ... ... --| 25-8 15-7 | 35-0 17-5 
Water power . | 1-8 bes Bas Bae ow, 1-5 
Other power ... + 3-0 1:8 | 3-0 15 
ee ee 160-6 | 97S | 191-0 | 95-5 
Oil and natural gas 42 “| aL Bae 
Total production ... 164-8 | 100-0 | 200-0 | 1000 
Demand... ... ... | 188-0 1245-0 gary 
NRE es 23-2 {| — | 45-0 | ae 
How made good : | Ae 
From stocks ... .../ 2-2 } — - 
Bycoalimports... .... 11-0 | i See 
10-0 | 34:0 


By oilimports ... 


Whether the expected expansion of demand 
can take place depends, therefore, largely on 
whether oil imports, 85 per cent of which 
come from the Middle East, can be main- 
tained and increased, and whether refining 
capacity can be sufficiently extended. Home 
production of oil last year amounted to 
3-5 million tons, or 30 per cent of consump- 
tion, and every effort is being made to increase 
this figure. Refinery capacity is to be more 
than doubled even before 1965, to a through- 
put of 33,000,000 to 35,000,000 tons per 
annum. There will also occur a structural 
change in the demand. Petrol which two 
years ago accounted for 60 per cent of pro- 
duction, will drop to 40 per cent by 1965, 
while heavy fractions for heating purposes 
will increase from 20 to 50 per cent. The 
position for other O.E.E.C. countries is 
similar. 

With the exception of the North American 
interior, most of the world’s oil transport is 
carried out by tankers, of which 2200 units, 
totalling 41,000,000 tons deadweight, are at 
present being operated by private commercial 
undertakings. A further 38,000,000 tons 
deadweight are building or on order, of which 
probably not more than twenty-four units 
exceed 100,000 tons deadweight. 
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For the distribution of oil on the European 
Continent, it is planned to build a pipeline 
from Wilhelmshaven to the Ruhr and 
Cologne. This will link up with the Marseille- 
Cologne—Rotterdam pipeline, with spurs to 
Paris and Antwerp, of which the first stretch, 
Rotterdam to Godorf in the Rhineland, is to 
come into operation in 1960. Besides this 
must be mentioned the 3500km-long 
N.A.T.O. military pipeline from Spain to 
Germany and the Benelux countries, which 
is at present under construction. 


THE FRENCH FIVE-YEAR P}.AN 

The third French Development Plan covers 
the years 1957-1961. As far as the energy 
sector of the Plan is concerned, the full report 
of the Commission was published elsewhere 
last year.* Total French energy consumption 
in 1954 amounted to 104-9 million tonnes of 
coal equivalent, 112-2 million in 1955, and 
121-3 million in 1956. The demand could 
only be met by importing about one-third of 
this total. In putting forward their ideas, the 
authors of the report have looked forward 
beyond the span of the current five-year 
plan proper, to the years 1965 and 1975. 
On the basis of 1954100, they envisage a 
step-up of agricultural production from 104 
in 1956 to 120 in 1961, in industry from 118 
to 145, in gross national income from 112 to 
137. Perspectives for 1965 and 1975 are : 
agriculture, 118 and 137 ; industry, 159 and 
242 ; national income, 163 and 212. This 
assumes a rate of growth of 4-3 per cent per 
annum. If the rate of expansion can be 
increased to 5-3 per cent, the agricultural! 
index would rise to 125, the industrial to 177, 
and the national income to 163. These rates, 
it should be noted, are much less than those 
actually experienced in 1955 and 1956, which, 
however, may be regarded as exceptional 
(9 per cent industrial, 6 per cent national 
income). 

To cope with such increases, energy con- 
sumption must be stepped up by 25,000,000 
tons coal equivalent by 1961, 35,000,000 to 
50,000,000 tons in 1965 (depending on which 
growth rate is adopted), and 100 million tons 
in 1975. The individual positions are out- 
lined in Table V. 


TABLE V—French Energy Consumption Forecast 





| Millions of tons of coal equivalent 


1961 1965 | 1975 
Cob ce i ef OE) ee 
Natural gas. ig adv 4 j 8 (8) 
Petroleum products .... 42-7 | 46-3 (56-1) 
Hydro-electric power 13:6 17:2 (18) 
Nuclear power... ...| 0-2. | 2(2) 
Wee. 6) fi 5 3-4 33) 
Tae cs “| “15871 | 220 


+ For annual ‘growth rate of 4-3 (5-3) 3) per cont. 


Production in Metropolitan France is 
forecast to be as follows :— 


TABLE _Vi—Expansion of National Production 





Millions of tons of coal equivalent 





oS -_—— —_—. 

| 1956 | 1961 | 1965 g 1975 

wf ie @ | ©) | : 
Coal and lignite..| $8-1 | 62 s | 65 | 68 
Firewood .. 3-6 3-4 » ae 2 
Hydro - electricity; 10-6 | 13-6 | 17-2 | 3 | 28 
Nuclear electricity i 2 2 2 20 
Naturalgas ..| 04 | 4 ; 8 40 
Crudeoil ... ...) §6 | 45 10 | 0 i} 
Tew od EE hoe 106 Tis 


(a) For annual industrial growth rate 4- 3 per cent. 
(5) For annual industrial growth rate 5-3 per cent. 


Between probable production and antici- 
pated consumption there will thus be an 
annual deficit of 12,000,000 tons coal equi- 
valent during 1956-61, and 7,000,000 tons 
during 1961-65, while in the decade 1965-75 


* La Revue Francaise de I’ Energie, June, 1957. 
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there will be an annual surplus of 2,000,000 
tons, if oil, natural gas, and atomic energy 
can be expanded as planned. 

Details of the investment programme and 
its cost have been worked out for the Metro- 
politan Area as well as for the whole of the 
French Union. It is hoped to increase 
petroleum production in the overseas terri- 
tories from 14,000,000 tons equivalent in 
1961 to 60,000,000 tons in 1975, while the 
consumption in these areas may increase in 
the same period from 9,000,000 to 30,000,000 
tons. 

Investments for the period of the third 
plan are envisaged as follows (these include 
production, transport and distribution) :— 
Milliard 





francs 
Coal 160 
Electricity : 
Electricité de France 1390 
Others 200 
Natural gas 150 
Manufactured gas 110 
OW : 
Research . J 
Production, &c 330 
Nuclear energy ‘& 420 


Tota! 


ELECTRICITE DE FRANCE 


An important event was the official 
inauguration, on July 8, of Fessenheim power 
station, the latest of power stations on the 
Grand Canal d’Alsace to be completed. We 
have referred on several occasions to this 
vast project, which exceeds in size the Suez 
Canal. Three of the eight power stations 
are now in operation, two more are under 
construction, and the remainder are still in 
the project stage. Below are given the main 
capacities and dates of the power stations, 
which are spaced along the Rhine over a 
distance of 123km from Strasbourg to near 
Basle : 

Taste Vil—Grand Ganal d’Alsace : Hydro-electric 
Scheme 


Mean annual 3 
capacity First 


Power station (million kWh) operating 
Kembs 860 1932 
Ottmarsheim 906 1952 
Fessenheim 936 1956 
Vogelgrun 720 1959 
Marckolsheim . 809 1961 
Sundhouse . 8580 1963 
Gerstheim 860 1965 
Strasbourg 809 1967 


Originally, the canal was projected to be 
continuous between Kembs and Strasbourg, 
but following the Franco-German treaty 
concerning the construction of the Moselle 
Canal, it was agreed to terminate the main 
canal below Vogelgrun, and to construct 
the remaining stations on side canals, which 
would, however, also carry the shipping 
traffic. Fessenheim has a full capacity of 
I80MVA, obtained from four 60,000 h.p. 
Kaplan sets with a head of 16m. The ship- 
ping lock has two chambers, one 23m wide 
and the other 12m, both 185m _ long; 
transfers take twenty minutes for the large 
and ten minutes for the small chamber. 
Both on account of its size and height, it is 
one of the most important installations of 
this kind in Europe. A full description of the 
Fessenheim and Vogelgrun stages will be 
found in our issue of August 30, 1957, page 
322. 


GAS PRODUCTION IN FRANCE 


Of great importance to the French economy 
are the deposits of natural gas at Lacq, in 
the South-West, which have been estimated to 
amount to 300,000 million to 400,000 million 
cubic metres. By 1961, production is to be 
expanded to 20,000,000 cubic metres per day 
and 40,000,000 by 1965, when gas from the 
Lacgq fields will supply 5 to 7 per cent of the 
total energy requirements of the country. 
As each cubic metre contains about 200 
grammes of sulphur, France may be expected 
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to advance to second or third in the world list 
of sulphur producers. 

Besides expanding the production of 
natural gas, great efforts are being made to 
cope with rising demand by adding to the 
number of gasworks and piping coke-oven 
and producer gas from industrial districts in 
Eastern France to Paris and other centres of 
population. 

The Alfortville gasworks, construction of 
which began in 1954, and which is still being 
added to, is among the most modern of its 
kind in the world. It is capable of producing 
for Paris and the Paris region 2,000,000 cubic 
metres of gas per day, but, in addition, is 
capable of handling 1,000,000 cubic metres 
daily, which arrives by the Eastern long- 
distance pipeline and 500,000 cubic metres 
from the underground reservoir at Beynes, 
near Versailles. 

Installations include seventy-five coke- 
ovens, capable of distilling 1600 tons of coal 
and producing 1200 tons of metallurgical 
coke per day, as well as 600,000 cubic metres 
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graded and stored in a tower holding 3000 
tons. 

The seventy-five coke ovens are arranged in 
five batteries of fifteen, each holding 15 tons. 
The two chimneys rise to a height of 78-5m. 
Each of the coke pushers weights 128 tons. 


GERMAN SUPER-GRID 


The first section of the German 380kV 
super-grid, between Rommerskirchen and 
Hoheneck, near Ludwigsburg, was com- 
missioned in October and November. The 
line, which comprises four wires on 50m 
high masts, will be extended by way of Ulm, 
Scheidegg and Feldkirch, and, when com- 
pleted, will connect the areas of hydro-electric 
power in the Alps, notably the Liinersee 
power stations, with the areas of thermal 
power in the Rhineland and on the Ruhr. 

Our illustration, shows one of three 380kV 
measuring transformers of novel design 
for the super-grid, being tested at the 
Siemens Works, Berlin. External insulation 
of this transformer is provided by a single 
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Combined current and voltage measuring transformer for 380kV super-grid, during test 


of gas of 4500 calories calorific value, 60 tons 
of tar and 16 tons of ammonia. There is also 
a water gas producer with carburation plant, 
as well as a petroleum cracking plant, the 
two together being capable of producing 
1,000,000 cubic metres: daily. A _ station 
producing 550 tons daily of propane and 
650 tons of butane for enriching gas of low 
calorific value produced by the works, adds 
another 200,000 cubic metres per day to the 
total output. Altogether, 250,000 to 300,000 
tons of coke are produced annually, and 
15,000 tons of oil gas tar. 

Alfortville is the most important unit of 
the Paris network, which comprises 1350km 
of regional high-pressure grid, including a 
ring main about 60km in diameter, and 
4500km of suburban pipelines. Nearly half 
the total French consumption of town gas 
occurs in this area. Besides the new gasworks 
there is the North Works and the Clichy 
Works, which supply Paris, and the Genne- 
villiers-Villeneuve-la-Garenne group, which 
serves the suburbs and exceptionally also the 
capital. Coal for Alfortville gasworks arrives 
by barge, each of 1200 tons, or by train. 
There is a 100,000-ton coal storage area ; 
coal from the stockpile is crushed to size, 


porcelain insulator of about 4m_ length 
and over Im diameter. The cost of this 
insulator is such that it was decided not to 
build separate current and voltage trans- 
formers, but in spite of the very high voltage 
to combine the two functions in one appa- 
ratus. The great height, 5-5m, necessitated 
the construction of a special vacuum impreg- 
nating tank. The transformer weighs 
6000 kg. As it had to be sent in an upright 
position, it was transported to its destination 
by barge. 


East GERMAN ATOMIC DEVELOPMENTS 


On December 16, the first German research 
reactor actually to go into service was put 
into operation in the German Democratic 
Republic. Situated at Rossendorf, in the 
Dresden suburb of Weisser Hirsch, the 
reactor forms part of the equipment of the 
Dresden nuclear research centre. It is 
reported to be a heavy-water swimming-pool 
design, operating with enriched uranium and 
developing about 2000kW, and will be used 
mainly for the production of radioisotopes. 

Preparatory work for the first East German 
atomic power station is stated to have 
commenced on a site north of Berlin. The 
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Station, which will be situated within an 
uninhabited safety area 3km in radius, will 
develop an electric power of 7OMW. It is to 
go into service in 1960. 


GERMAN RAILWAY DEVELOPMENTS 


On June 2, the 103km line between 
Diisseldorf and Hamm was opened to electric 
local traffic. By the use of special train sets, 
the transit times on this important service, 
which covers most of the main towns of the 
Ruhr district, has been shortened by 25 per 
cent and more. Electrification of the line 
Karlsruhe to Basle was concluded by the 
opening of the remaining section on July 4. 
Since November 19, the line Frankfurt- 
Heidelberg is also being operated with 
electric traction, and electrification of the 
portion Frankfurt-Aschaffenburg will be 
completed in the near future. A major 
achievement in the field of signalling was the 
putting into service last August of the Frank- 
furt control tower. The tower contains the 
central signalbox of the main station, which 
carries out 1250 train movements and over 
4500 shunting operations each day; in 
addition, it houses the remote controls and 
signalling of the suburban system, notably 
the 230 train number indicators which make 
it possible to follow closely the passage of a 
train through the Frankfurt area. In the 
course of two years’ construction of this 
facility, over 50,000 relays and _ several 
hundred kilometres of wiring were installed. 

By the end of last year some sixty-four 
signalboxes with mimic displays had been 
completed, including the box at Kreiensen, 
which incorporates a novel simplified circuit 
scheme. In the course of the year, 1000km 
of main lines, as well as 600 locomotives and 
diesel railcars, were equipped for inductive 
train control ; 585 light warning systems 
were installed at level crossings, and 592 
driver-operated level crossing gates were 
equipped with two-way loudspeakers. 

The large increase in the cost of coal, 
together with the substantial progress of 
electrification and dieselisation, have caused 
the German Federal Railways to bring to a 
close the development of new steam loco- 
motives and to cut short the 1950 programme 
for new orders of the “Series 10” which 
may well be the last new design to come into 
service. Two locomotives have been built 
which came into service last May as heavy 
express locomotives on the lines Hamburg- 
Frankfurt/Main, and Hamburg-Wurzburg- 
Stuttgart. One of them is coal-fired with 


additional oil-firing, the other is only oil- 
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fired. Including the four-axle tender which 
holds 40 cubic metres of water, 9 tons of 
coal and 4-5 tons of oil, the overall length 
is 26-5m, and the service weight is 190 tons. 
The axle arrangement is 2-0-1. The driving 
and coupled wheels are 2m in diameter. 
All main bearings and many others are roller 
bearings. The cast steel cylinders are welded 
to the frame. The welded boiler has a 
capacity of 15 tons of steam per hour, from 


TABLE VIII—Trans-Europ-Express Diesel Train Sets 
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and-beige paintwork, the trainsets differ 
widely in design, according to the country 
and manufacturers concerned, but all have 
to fulfil certain minimum requirements with 
regard to speed and comfort. They must be 
able to maintain 140km per hour on the level 
and 70km per hour on a 16 per cent gradient, 
and there must not be more than three seats 
in a row. The main characteristics of the 
sets which were introduced since June of 


Country West Germany Netherlands | Italy France 
Switzerland | 
Composition (nearest to average re-| 7 cars: 4 cars : 2 cars : Scars : 
1 | 


2 motor coaches 
3 carriages 
1 diner/bar 


quirement of 120 places) 


I kitchen/diner 

No. of places ae 122 
Length of motor coach, metres 19-94 
Length of carriage, metres 18°16 
Length of train, metres ... 130-68 
Weight, service, tonnes 214 
Weight, laden, tonnes 229 
Horsepower ... ... 2660 
Maximum speed, km/hour . | 140 
Meals service : : a Restaurant 
Air conditioning * Jettair ’’ 


Heating and ventilation | 


an evaporative surface of 216 square metres. 
Steam temperature and pressure are 18 atmo- 
spheres gauge and 410 deg. Cent. The 
locomotive develops a maximum power of 
2500 h.p. and is designed for speeds up to 
140km per hour. Frame, cabin and tender 
are all welded. A steam-operated coal con- 
veyor has been installed on the tender, and 
the engine is fitted with a mixer/feed-pre- 
heater which heats the feed to 100 deg. Cent. 
and recovers about 13 per cent of the steam. 
Other points of interest are the central 
lubricating system and the inductive train 
control equipment which prevents the passing 
of signals at danger. 


TRANS-EUROPEAN EXPRESSES 


The idea of fast international services by 
means of modern rolling stock, in particular 
special train sets, on certain important 
European routes originated with the Nether- 
lands Railways at the suggestion of whose 
president, the ‘‘ Trans-Europ-Express ”’ study 
group was formed in 1954 by the railway 
administrations of the E.C.S.C. countries 
and Switzerland. The group is under the 
direction of the ‘‘ T.E.E. Committee,” which 
decides upon the main lines of policy and 
elects for a term of four years one railway 
administration which then acts as manage- 
ment of the scheme. At the present time 
this is the Dutch administration. Apart 
from their common T.E.E. emblem and red- 


1 motor coach 


« 


S 


2 motor coaches 
| diner /kitchen 


2 motor coaches (of 


Passenger car- which one is with) 


riages kitchen) 
! kitchen/diner 
114 90 120 
24°16 28-075 26°63 
24-42 25-$3 
97-16 56-15 78-79 
228 j 90 j 132 
237 | oR 147 
2350 | 1040 | 2x 825 
140 | 140 1 
Restaurant Carriage Carriage 
tone-Carrier - | _ 
Pulsed air | Pulsed air 
| 


| 





last year, are shown in the above tabie, 
which allows some interesting comparisons. 
Besides the basic performance require- 
ments, many other details are in common to 
the whole T.E.E. system, thus, while the 
tariff is the rate for first-class in each country, 
there is a uniform surcharge at the rate of 
1-47 gold centimes per kilometre, this 
charge including the seat reservation which is 
compulsory. Our accompanying illustrations 
show the French and German T.E.E. trainsets. 


AMSTERDAM-—BRUSSELS DUAL VOLTAGE TRAINS 


Twelve two-coach train sets designed for 
operation on either 1500V or 3000V d.c., 
began working through services between 
Amsterdam and Brussels on October |. This 
rolling stock has been provided jointly by the 
Netherlands Railways and the Belgian 
National Railways, which own eight and 
four of the sets, respectively. The mechanical 
parts are made by Werkspoor, Amsterdam, 
while the electrical equipment is by Ateliers 
de Constructions Electriques de Charleroi 
(A.C.E.C.), and Société Electro-Méchanique 
(S.E.M.) of Ghent. Apart from the special 
down switch for selecting the operational! 
voltage, the controls are similar to those of 
previous A.C.E.C. motor coaches and locomo- 
tives for the S.N.C.B. The traction motors 
are similar to the previous A.C.E.C. and 
S.E.M. design for S.N.C.B. motor coaches. 





On June 2, 1957, the Trans-Europ-Expresses were introduced. Our illustrations show the French 825 h.p. “‘ T.E.E.”’ trainset (left) and the German train (on the right) 
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Swiss RAILWAYS’ TEN-YEAR PLAN 


According to Swiss law, the Swiss Federal 
Railways (S.B.B.) are only able to finance new 
building from depreciation funds. This has 
proved insufficient, as, on the one hand, build- 
ing costs have risen seven to ten times since 
the original investment, and, on the other, 
additional rolling stock has become urgently 
necessary. As a special measure, therefore, 
the S.B.B. have been empowered to raise their 
debentures from 2067 million to 2567 million 
francs. Half of this is to be spent on increas- 
ing the number of goods wagons, thus saving 
8,000,000 francs annually on rents now paid 
to foreign railway administrations ; on replac- 
ing out-dated wagons and carriages, and on 
replacing the remaining 200 steam engines 
by electric or diesel locomotives. The other 
250 million francs are earmarked for the 
expansion of stations at Berne, Ziirich, and 
Basle. Additionally, the 60,000,000 francs 
depreciation fund will also be used for the 
rolling stock programme. 

There are in Switzerland about 3000km 
S.B.B. lines and nearly as many again of pri- 
vate lines, and it is not expected that any sub- 
stantial portion of this will be closed down. 
In the new rolling stock programme very 
long-term forecasting is required, as rolling 
stock remains in use for forty years or more. 
Besides a ten-year building programme, an 
85,000,000 francs rebuilding programme has 
been worked out, the funds for which will 
come out of current budgets. This will be 
particularly valuable, since it is often with 
quite moderate sums that existing equip- 
ment can be very effectively modernised 
(e.g. heavier starting currents and thus better 
acceleration can be obtained from the intro- 
duction of improved carbon brushes). The 
S.B.B. rolling material is much over age, so 
that over half the passenger carriages and 
goods wagons, all the steam engines and 
nearly 25 per cent of the electric locomotives 
should be replaced within the next ten years 
if the present numbers are to be maintained 
without greatly exceeding the forty-year 
age limit. At present, rolling stock which 
originally cost about 1-2 milliard francs to 
provide, requires 68,000,000 francs per 
annum in maintenance. There are approxi- 
mately 20,000 goods wagons, of which 4500 
dated from before 1901, 9000 are over forty 
years old, and 13,000 over thirty. 
them require replacement by modern stock 
of at least 20-ton carrying capacity, longer 
axle distances (for greater permissible 
speeds), and up-to-date brakes. Of 620 
electric locomotives and motor coaches, 


Most of 
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about 150 are to be replaced. Steam loco- 
motives are to be replaced as major repairs 
become due ; replacements will be mostly 
electric, as the S.B.B. are nearly wholly elec- 
trified. The standard passenger carriage, 
which was the result of a design competition, 
is to be continued at least until all two- and 
three-axle carriages have been replaced. 
Standard goods wagons are to be based on 
the O.R.E. ‘design. 

There are now twelve “ Series Ae 6/6” 
locomotives in service. They are 120-ton 
C,-C, locomotives of 6000 h.p., for a 
maximum speed of 125km per hour. It is 
intended to increase the number of these 
locomotives, so that older designs can be freed 
to replace steam engines. On the important 
Basle-Chiasso route it is intended to introduce 
1600-ton goods trains, which on the 26°/,, 
St. Gotthard, can be hauled at 70km per 
hour by two “ Ae 6/6s ” and one “ Ae 4/6” 
locomotives (sixteen 20-ton driving axles), 
requiring a total of some 15,000kW. 
Such improvements would increase the 
capacity of the Gotthard line by one- 
third ; at the present time it handles 
up to 170 trains a day, half of which are 
goods trains totalling 20,000 to 45,000 tons 
gross. 

Another design which will be continued in 
larger numbers is the well-proven “* Ac 4/4” 
(80-ton B,-B,, 4000 to 4500 h.p., 125km 
per hour). This will take the place of older 
designs with four driven axles, for trains on 
more level routes. Older motor coaches are 
to be replaced by the heavy passenger motor 
coach “ Be 4/4” (64-ton B,-B,, 2500 h.p., 
125km per hour), as used on the Berne- 
Neuchatel line ; branch lines will be operated 
by light train sets, such as the “* ABFe 2/8” 
(1200 h.p., 125km per hour). 


AMPHIBIOUS VEHICLES FOR BULK 
TRANSPORT 


Much interest was caused at the German 
Industries Fair at Hanover last spring by 
two amphibious containers for use on canals 
or on the railway. These containers have 
been developed by Linke-Hoffmann-Busch, 
and Orenstein-Koppel, two firms belonging 
to the Hoesch-Salzgitter Working Group 
for Amphibious Transport (see our article 
of August 9, 1957, page 209). Either of 
the containers, which we illustrate below, 
has a capacity of about 50 tons and a 
length of 12m. The 75 cubic metre “* O-K ” 
container is in two halves, which are locked 
together. When unlocked they discharge 
sideways under gravity and then right them- 
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selves again. The “ LHB” design is tubular 
and holds 65 cubic metres. It is discharged 
by being rotated upside down by an electric 
motor. When in the water these containers 
are assembled into trains propelled or pulled 
by motorised units at the stern or bow. 
The trains are flexible so that they can be 
manceuvred with care round bends. After 
disconnecting the containers, they are lifted 
singly out of the water by a cradle on an 
inclined track, and placed on railway bogies 
as illustrated. The gross weight of the 
loaded containers is 80 tons, giving an axle 
loading of 20 tons. One container takes 
about eight to ten minutes to be transferred, 
which is stated to give about three times the 
handling capacity of crane grabs. Trials 
of an experimental installation were carried 
out during the autumn. 


CONTAINER RAFTS 

Earlier in the year trials were also carried 
out on the Rhine of a heavy container which 
is to form the bow section of a raft consisting 
of ten containers which, together, would have 
a carrying capacity of 4500 to 5000 tons. 
The raft is to be propelled by one tug and 
one pusher tug, or can be provided with a 
motorised stern section. It is to be used for 
carrying coal or ore. Each section is of 
square shape, 12m by 12m at the bottom and 
15m by 15m at deck level. The bottom is 
made of 8mm plate without stiffeners, so 
that it behaves as a membrane, deflecting 
upwards by 15cm when unladen, and 45cm 
downwards when fully laden. The four sides 
are formed by 3m diameter tubes, made of 
6mm to 8mm plate, and without stiffeners. 
These act as pontoons and are divided from 
one another at the corners by bulkheads. 
The design is remarkable for its low weight, 
amounting to only 40 tons, and giving a 
specific carrying capacity of 11-2 tons of 
cargo per ton of container, compared with 
about 5 tons per ton for the normal design 
of barge. This fact and the simplicity of 
construction, coupled with the absence of 
equipment, such as anchors, chains, &c., 
makes for cheapness (about half of the cost 
for the same capacity in the form of barges), 
and speediness of building (about one-third 
of the normal building time). As in the 
case of the pusher raft made up from barges, 
substantial savings in the numbers of the 
crew are possible. Tank tests are said to 
have shown that the resistance of the com- 
bination is about equal that of the equivalent 
number of barges if properly shaped bow and 
stern sections are employed. 


The two amphibious containers shown here are for transporting coal or ore on inland waterways or by rail. On the water they are assembled into rafts, but can 


be transferred by an inclined traversing cradle and put on bogies. 


upside down by motor 


The design on the left which consists of two halves tips laterally, the other has to be rotated 
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PUSHER TUGS ON THE RHINE 


During last year trials of pusher tug-barge 
combinations were carried out on the River 
Rhine by a French-shipping company, on 
the one hand, and a German-Dutch group 
on the other. To propel barges or containers 
combined into pusher rafts is common 
American practice, but new in Europe, 
where barges have hitherto been assembled 
in trains to be pulled by a steamer or motor- 
boat, although trials of the American system 
have also been carried out on the Seine and 
Danube. 

The German-Dutch transport, totalling 
5140 tons and comprising one pusher tug 
and four containers of 1285 tons each, will 
be used to carry ore from Rotterdam to the 
German Rhine and Ruhr ports. On the 
upstream voyage the overall length of the 
combination is about 160m ; this is reduced 
on the downstream voyage by putting the 
pusher tug between two containers, in order 
to obtain a better manceuvrability. Pusher 
combinations require less power than trains 
of barges, and they also require only about 
half the total number of crew. In the case 
of the above-mentioned combination only 
seven men are required. 


SWEDISH ICEBREAKER 


The largest and latest Swedish icebreaker, 
the ** Oden,” was delivered on November 19 
by Wartsila-Koncernen AB, Finland, to the 
Swedish Royal Navy. Built at Sandviken 
yards, Helsinki, the vessel, which was 
launched on November 16, 1956, is similar 
to the Finnish icebreaker “‘ Voima.”’ This 
vessel is also the prototype for the three 
Russian “‘ Kapitan ”’ class icebreakers. The 
basic data for this ship are as follows :— 

Length : 


Overall, metres... ... ... ob sete seek. te 

Between perpendiculars, metres ; 77-50 
Breadth : 

Moulded maximum, metres ... ... ... ... 19-40 

Moulded at construction; water line, metres... 18-70 
Depth moulded to main deck, metres : 9-50 


Draught (maximum mean), metres ... . 7-00 
Displacement (maximum), cubic metres ... ... 5260 


The heavily built hull is completely welded, 
with a plate thickness of 30mm in the ice 
strake. The framing is very thick and there 
are four heavy longitudinal stringers. 
Between the transverse bulkheads there 
are a number of web frames. Propulsion 
is diesel-electric by NOHAB—Nydgvist 
and Holm AB., Trollhattan—and ASEA, 
Vasteras. Primary power is from six model 
‘“* SN19,” nine-cylinder, two-stroke “* Polar ”’ 
diesel engines, each delivering 1700 b.h.p. at 
325 r.p.m. (maximum 2000 b.h.p. at 375 
r.p.m.), and connected to a 1390kW d.c. 
double-rotor generator. 

Four screws are fitted, two in the stern 
and two in the bow, each driven by a 3500 
s.h.p. electric motor. The motors are con- 
trolled from the bridge and their power is 
normally distributed in the ratio two-thirds 
aft and one-third forward. When required, 
e.g. in pack ice, this distribution can be 
reversed. Auxiliary power is generated by 
four 340 h.p. diesels and one 230 h.p. diesel, 
all by NOHAB. The most important item 
of the deck gear is a completely automatic 
electric towing winch with a pull of 60 tons. 
Two 160 tons heeling tanks are situated 
amidships between the lower and the main 
deck ; a propeller pump can transfer the 
full content of 160 tons in ninety seconds, 
thus creating a heel which will loosen the 
grip of the ice. At full power, fuel consump- 
tion of the vessel is about 2 tons per hour. 


RUSSIAN ATOMIC ICEBREAKER 
As we go to press, the nuclear-powered 
icebreaker ‘* Lenin ”’ the first merchant vessel 
to be driven by atomic energy, is reported to 
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be ready for launching at Leningrad. The 
vessel is said to have a displacement of 
16,000 tons, an overall length of 160m and a 
beam of 25m. She is to have a speed in 
open waters of 18 knots, a range of 74,500 
miles and an endurance of 400 days. The 
power unit is stated to be a pressurised water 
reactor similar to those used in the United 
States atomic submarines, burning enriched 
uranium containing some 78 kg U-235, the 
equivalent of 150,000 tons of fuel oil. The 
reactor will have a thermal capacity of 
200MW, of which 120MW are to be used 
for conversion into mechanical energy. A 
heat exchanger will provide steam for turbo- 
generator sets rated at 44,000 h.p., which in 
turn will drive the three propeller motors. 
Although the weight and space requirements 
of the reactor and its shield are substantial, 
they are outweighed by the savings in fuel 
which, for the voyage Murmansk-Vladi- 
vostok, amounts to about 3000 tons. Some 
of the extra capacity of the vessel is used to 
provide additional hull stiffening. The 
difference between the thermal reactor output 
and the proportion of it which is converted 
into steam is 80MW. This is to be used to 
heat water for two powerful hot water jets 
which are to be sprayed on to the ice in order 
to embrittle it. In this way it is considered 
possible to voyage to the North Pole through 
ice which on the average is 2-2m thick. 


ROAD AND RAIL TUNNEL AT VELSEN 


On September 28, the Velsen road and rail 
tunnel under the North Sea Canal near 
Amsterdam was officially opened (see THE 
ENGINEER, October 18, 1957, page 577). The 
road tunnel has a total length, including 
adits, of 1644m, of which 768m are covered, 
while the adjoining, but independent, rail 
tunnel is 3224m long with a 2032m long 
covered portion. In the construction which 
began in the spring of 1941, but was inter- 
rupted during 1942-52, the method of cut 
and cover was adopted ; since it was not 
possible to interrupt shipping on the canal 
by constructing apron walls right across it, 
the work had to be done in two stages. 
Another complication arose from the pres- 
ence of a Im thick layer of clay at a depth 
of 16m below mean sea level, which separates 
the brackish ground water on top from the 
sweet water table underneath. Any damage 
to the clay would have endangered the water 
supply of the area ; the layer, therefore, had 
to be reinstated immediately after the struc- 
ture had been completed. The road tunnel 
is intended for fast traffic only, and other 
road users and dangerous goods will continue 
to go by ferry. Each of the two tunnel 
sections carries one line of traffic on a 7m 
wide carriageway flanked on each side by a 
Im wide pavement and 15cm gutter next to 
the wall. The two sections are separated by 
the fresh air and service ducts for the tunnel 
and are flanked on each side by the exhaust 
air and public services ducts. Internal height 
is 4:2m. The tunnel is waterproofed by 
external layers of impregnated wool and 
asbestos felt covered with asphalt and pro- 
tected by a thickness of concrete. At the 
joints, sheets of brass were additionally 
incorporated. For blowing in fresh air, and 
extracting foul air, four ventilators each 
have been installed, giving an air velocity of 
4m per second. 

The double-track railway tunnel is 6-5m 
high and is similarly constructed, except that 
with electric traction, no forced ventilation is 
required. Two air shafts in the closed section 
aid ventilation induced by the passage of the 
trains. For both tunnels 2-7 million cubic 
metres of soil had to be excavated, of which 
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2,000,000 were subsequently replaced. Road 
works required |-3 million cubic metres of 
excavations and placement of 680,000 cubic 
metres of sand. Altogether 360,000 cubic 
metres of concrete were placed, using 
35,000 tons of reinforcement rods; also 
1300 tons of asphalt, 420,000 square metres 
sound-absorbing felt, 240,000 square metres 
asbestos felt, 13,000 square metres thin brass 
sheet and 9000m of rubber jointing. During 
the last year of construction, the labour force 
averaged 1000. The work was carried out by 
N.V. Amsterdamsche Ballast-Maatschappij 
and associated firms. 


SAVA BRIDGE 


The Sava bridge, between Belgrade and 
Zemun, was opened to traffic. This bridge is 
stated to be the longest plate-girder bridge in 
existence, having a main span of 261m with 
two 75m side spans. The previously longest 
bridge was the Bonn-Buel Rhine bridge, 
which consisted of a 385m long box-girder 
having a central span of 196m. The Sava 
bridge is basically of an “inverted U” 
section, as the deck acts as top flange of the 
main girders. Varying in thickness between 
10mm and 25mm, the bridge deck comprises 
a 12m wide roadway which is situated between 
the girders. There is also on each side a 
3m wide cantilevered sidewalk. A road sur- 
face of Scm thick asphalt is placed directly 
on the steel, the raised sidewalks being formed 
by asphalt covered hollow concrete slabs. 
In addition to longitudinal bulb angles, 
the deck is stiffened by welded-on “ inverted 
T” sections spaced transversely |-5m apart 
and additional horizontal ties between the 
girder bottom flanges every 9m. At the 
supports and at quarter and half-span a 
1-8m wide U-shaped stiffening frame is 
fitted between the 14mm thick girders, which 
vary in depth from 4-5m to 9-6m. The webs 
are also stiffened by bulb angles and plates 
and have a |-2m wide bottom flange. Con- 
struction was by cantilevering from both 
shores, assembling 27-5-ton prefabricated 
sections by means of a_ rail-mounted 
derrick on each cantilever. The bridge was 
designed by M.A.N. Gustavsburg, which also 
supplied the steel deck and some of the heavy 
erection equipment, and supervised the con- 
struction, while the girders were fabricated 
by Djuro Jakovic, of Slavonski/Brod, and 
Dragoslav Georgevic, of Gosa. Erection was 
carried out by Mostogradnija, Belgrade. The 
new design—using a working stress of 24kg 
per square millimetre (15 tons per square 
inch) for the. girders which are of low-alloy 
St52 steel—weighs 4200 tons, compared with 
the old bridge, which weighed 7500 tons. 


CERN 600 MEV SYNCHRO-CYCLOTRON 


During the summer the 600 MeV synchro- 
cyclotron of CERN, the European Nuclear 
Research Organisation, was completed at 
Geneva after two years of construction. It 
is the third largest of its kind, larger machines 
being installed at Berkeley, California and at 
Dubno, near Moscow. The machine has a 
useful radius of 2-27m and operates with an 
initial/final frequency of 28-7/16-6 mega- 
cycles per second, for an acceleration time 
of 5-5 milliseconds, during which protons 
revolve about 150,000 times round the vacuum 
chamber under the action of the electric and 
magnetic fields, gaining about 4 keV per 
revolution. The machine pulses fifty-five 
times per second, with design values of 10° 
protons per pulse. A description will be 
found in our issue of October 11, page 538. 
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Personal and Business 


Appointments 

Mr. L. Rue has been appointed Midlands manager 
of Goodenough Pumps, Ltd. 

Mr. Ernest G. Bett, A.M.1LE.E., has been 
appointed sales manager (instruments) of Servomex 
Controls, Ltd. 

Mr. C. S. Dinciey has been re-elected chairman 
of the Plastics Industry Education Fund, and Mr. 
S. P. Thompson has been re-appointed as secretary. 

THe Ministry OF Power announces that Mr. 
Leonard Rotherham, M.Inst.Met., has been appointed 
a full-time member of the Central Electricity Generat- 
ing Board. 

Mr. Patrick E. HAGGERTY, executive vice- 
dent of Texas Instruments Incorporated, has 
elected a Fellow of the Institute of Radio 

Engineers. 

THe Postmaster GENERAL has announced that 
Sir Lawrence Bragg has consented to become chair- 
man of the new committee which is to advise him on 
broad aspects of frequency allocation. 

WiLutaM Jessop AND Sons, Ltd., has announced the 
appointment of Air Vice-Marshal G. M. C. Spencer 
to its technical liaison staff. He will have special 
regard to titanium and vacuum melted steels. 

Mr. W. F. B. Baker, A.M.LE.E., has been 
appointed a director of P. H. Jackson and Co., Ltd., 
and has resigned his position as director and technical 
manager of Solenoids and Regulators, Ltd. 

Mr. W. T. Vizer-HARMER, commercial manager 
of Steel, Peech and Tozer, branch of the United 
Stee] Companies, Ltd., has been appointed commercial 
director. He has been succeeded as commercial 
manager by Mr. J. Mackenzie-Mair. 

THe MINISTER OF SUPPLY, with the agreement of 
the Secretary of State for Air, has appointed Group 
Captain W. D. Disbrey to be director of R.A.F. 
Bomber Aircraft Research and Development in 
succession to Air Commodore N. C. S. Rutter. 
On taking up duty, Group Captain Disbrey will be 
granted the acting rank of Air C ore. 

Prior Sroxers, Ltd., has announced that Mr. 
A. D. Murray, a joint managing director, has retired 
and has resigned as a director. He will continue to 
act in an advisory capacity. Mr. J. P. Anderson, 
Scottish manager, has been appointed a director, 
and Colonel A. de Chimay is now sole managing 
director and remains deputy chairman of the company. 

Tue British TRANSPORT COMMISSION has announced 
the following appointments: general staff of the 
commission, manpower adviser’s department, 
training and education division, Mr. J. C. L. Palmer, 
to be education officer ; Mr. E. H. Hopper to be 
training officer ; central services of the commission, 
contracts department, Mr. F. G. Manning, to be 
contracts officer; British Railways central staff, 
mechanical engineering department, Mr. H. L. Butler, 
to be assistant mechanical engineer. 


Business Announcements 


Mr. Haro_p Frirx, manager of the Leeds sales 
office of Brook Motors, Ltd., has retired after fifty 
years’ service with the company. 

THERMALITE, Ltd., states that production of its 
cellular concrete loadbearing building blocks at its 
new factory near Birmingham should commence early 
in the autumn of 1958. 

Tue Cape Aspestos Company, Ltd., and its sub- 
sidiary, Cape Building Products, Ltd., have opened a 
new office at 19 and 20, Exchange Buildings, Quay- 
side, Newcastle upon Tyne (Newcaste 20488). 

G. anp J. Weir, Ltd., has announced the opening 
of a new organisation in Rotterdam. Its address is 
Weir (Holland) N.V., West Zeedijk 106, Rotterdam. 
The resident director is Mr. W. Atkinson Adam. 

BuRTON, GRIFFITHS AND Co., Ltd., states that it 
has reached an agency agreement with Schaudt 
Maschinenbau G.m.b.H., Stuttgart-Hedelfingen, and 
now represents that company in the United Kingdom. 

INTERNATIONAL AERADIO, Ltd., has announced 
that Captain E. Brook Williams, manager of the 
Aerad division, has retired, having reached the age 
of sixty. His services are still available as an indepen- 
dent consultant. 

Vertrys, Ltd., and the Nelson Engineering Com- 
pany, Ltd., have entered into an agreement whereby 
the Veritys sales organisation will handle throughout 
the world the electrical equipment manufactured by 
the Nelson Engineering Company, Ltd. 

THe ENGINEERING AND ALLIED EmPLoyvers’ West 
or ENGLAND Association, Department of Work 
Study and Staff Training, states that its address is 
now Engineer's House, The Promenade, Clifton 


Down, Bristol, 8. The Queen Square offices of the 
Association have also moved to this address and 
there will be a common telephone number (Bristol 
31931) for the whole of the Association. 


British INSULATED CALLENDER’S CABLES, Ltd., 
and the Telegraph Construction and Maintenance 
Company, Ltd., have announced the formation of 
Malayan Cables, Ltd., in the Federation of Malaya. 
A factory is being erected in Kuala Lumpur. 


Mr. J. E. C. Battey, chairman and managing 
director of Baird and Tatlock (London), Ltd., and 
Hopkins and Williams, Ltd., is leaving the United 
Kingdom on January 18, to visit the companies’ 
branches, agents and representatives in Rhodesia, 
South Africa, Australia, New Zealand, Singapore 
and Ceylon. 


MARCONI INSTRUMENTS, Ltd., St. Albans, has 
announced the formation of a new engineering group 
for general research investigations, research in con- 
nection with nucleonics, technical liaison with other 
research organisations, and the applications of semi- 
conductors to the company’s products. Mr. G. M. 
Ettinger has been appointed engineer-in-charge. 


RusTON AND Hornssy, Ltd., Lincoln, and J. L. 
Kier AND Co., Ltd., London, have agreed to 
work in close technical collaboration on the design 
development and building of nuclear power stations 
of SMW to 25MW electrical generating capacity. 
A combined team is being established for this 
purpose at the Lincoln Works of Ruston and 
Hornsby, Ltd. 


Simms Motor Units, Ltd., states that alterations 
to the premises of its Newcastle upon Tyne branch, 
1, Falconar Street, Newcastle upon Tyne, 2 (telephone 
Newcastle 23658/9), have now been completed. The 
second floor will be available for the northern area 
offices of two of the Simms Group companies, 
Industrial Fan and Heater Company, Ltd., and 
R. F. Landon and Partners, Ltd. 


Miscellanea 


SYMPOSIUM ON NUCLEAR FueL CycLes.—We have 
been informed by the Institute of Physics that the 
Symposium on Nuclear Fuel Cycles, originally 
arranged for mid-January, 1958 (as announced in 
THE ENGINEER for December 13, 1957), has now been 
postponed. We understand that the symposium will 
probably be held in March, 1958. 


INDIAN ScIENCE CONGRESS.—The British Council 
is sponsoring the visit to India of Sir Harold Hartley, 
president of the Society of Instrument Technology, 
who will represent the British Association at the Indian 
Science Congress in Madras from January 6 to 12. 
At the Congress, Sir Harold is to read a paper on 
“* Man, Energy and Life.”’ He will also give a talk on 
“Production and Productivity’? to the Madras 
Institute of Management. 


Work Strupy.—Last May, the Association of 
British Chemical Manufacturers organised a work 
study conference for senior work study practitioners 
and works managers. It has now published in a 
single volume the proceedings at that conference. 
In all, ten papers, covering many aspects of work 
study as applied in large and small organisations, 
were presented for discussion. The volume (Price 
13s. 6d.) is obtainable from the Association of British 
Chemical Manufacturers, Cecil Chambers, 86, 
Strand, London, W.C.2. 


COMMERCIAL VEHICLE DEVELOPMENTS.—The Vaux- 
hall Motors 300mm oil engine is now to be the 
diesel option on the “ Big Bedford” trucks and the 
Bedford coach chassis. In 7-ton trucks and the10-ton 
tractor the Bedford two-speed axle is mandatory : 
a tractor with the 6-8 axle is a forward-control 
counterpart of the existing 8-ton tractor. For the 
passenger vehicle the Eaton two-speed axle remains 
optional. These changes mean that the last Perkins 
engine, the R.6., is excluded from the Bedford range, 
(see page 265, February 19, 1957 and page 491, 
October 4, 1957): the Leyland “ Comet” con- 
tinues optional on all “ Big Bedford’ vehicles. 
The 300 cubic inch petrol engine has now been 
modified to a larger Zenith carburetter and has 
inlet valves and ports of tin larger diameter : the gross 
output is raised from 115 b.h.p., at 3000 r.p.m. to 
133 b.h.p. at 3400 r.p.m. Noteworthily, the maximum 
torque speed has been forced down : from 240 lb-ft 
at 1400 r.p.m., the gross torque has risen to 267 Ib-ft 
at 1200 r.p.m. This improvement was attained by 
the development on the dynamometer of a new 
induction manifold maintaining good distribution 
to lower speeds. Another Bedford innovation is 
that the 4 by 4 cross-country vehicle will now be 
available with twin rear wheels, the gross vehicle 


weight under normal conditions rising from 18,000 lb 
to 21,600 Ib : the 11-00 by 20 tyres are replaced by 
either 8-25 by 20, in which case the price is slightly 
reduced, or 9-00 by 20. Another four wheel drive 
vehicle recently disclosed is a version of the Leyland 
“ Comet ’’ modified by All Wheel Drive, Ltd., the 
front axle having the same reduction gears and differ- 
ential as the back : these vehicles are claimed to be 
able to climb 1 in 1-73 fully laden, an auxiliary 
low ratio being available when front wheel drive is 
engaged. Forty dumpers on these chassis are to be 
shipped to the Meldive Islands to take part in the 
construction of the new military air bases. 


OrrseT LITHOGRAPHIC PROCESS EQUIPMENT.—A 
new projector recently introduced by the Grant 
Production Company, Ltd., 4, Rathbone Place, 
London, W.1, for use with “ Kodak’ magenta 
contact screens, has been designed for the rapid and 
accurate production of line and half tone negatives 
for small offset litho work. The magenta screen 
model can accommodate a half tone screen up to 
17in by 14in. It consists of a vertical camera mounted 
in a sheet steel cabinet, and is normally supplied 
with an 84in “ Ross”’ homocentric lens and a 5gin 
“ Wray ”’ lens, providing enlargements or reductions 
of 2:1 and 5:1. The copyboard and lens carrier, 
which are connected to control handles on the 
front of the machine by chains, are counterbalanced 
and travel on vertical rails, thus ensuring that the 
copyboard, lens and film holder always remain in the 
same plane. To ensure that the photographic material 
and the half tone screen are held together in perfect 
contact during exposure, the machine has an auto- 
matic vacuum lid, incorporating a 20in by 20in 
rubber blanket connected to an ac/dc fractional 
horsepower motor fitted with a centrifugal pump. 


AERONAUTICAL ENGINEERING.—The Handley Page 
“ Herald ’’ was designed, after an extensive study 
of the market, as a piston engined machine 
so that “the operator should make a profit.” In 
the winter, 1957, Handley Page Bulletin Mr. J. Allen, 
Dip. Ae.(Hull), A.F.R.Ae.S., defends the decision 
to redesign the aircraft with two Rolls-Royce “ Dart ”’ 
fixed shaft turbines instead of four Alvis ** Leonides 
Major.”” At the beginning of the project the power 
of two “ Dart”’ engines was too low, the R.Da.7 of 
2100 b.h.p. at take-off being now specified. This engine 
is much more powerful than an R.Da.6., having 
a third turbine stage : the reduction gear is connected 
directly to the turbine, a separate shaft being provided 
for the compressor drive. These engines may begin 
service with a 1250 hour overhaul life : a four-engine 
layout was not worth while until 1000 e.h.p. turbines 
reached 1000 hour overhaul lives. Had the aircraft 
been designed as a twin, the engine-out case 
would have favoured a higher aspect ratio and greater 
cleanliness, which would have brought a storage 
problem and made maintenance in the field more 
difficult. The wing would have the flanges of the 
centre spars changed from sandwich structures 
to pairs of planks machined from 24ST, chosen for 
low crack propagation : there would thus be four 
units (two corrugated covers and two halves of the 
spar) comprising either tension or compression 
flange, and this would be a fail-safe structure in 
which cracks might be allowed to appear. Tests 
showed that it was usually the outer skin of a double- 
skin sandwich which cracked first : the panels were 
protected against corrosion by passing a special 
paint gun through each cell, the paint penetrating 
the mating surfaces—* Hastings *’ spot welds showed 
practically no corrosion after a decade of service. 
The same issue contains the discussion at the 
Handley Page symposium on laminar flow. It was 
not intended to apply suction until flying in clear 
air at, say, 1500ft, so that wet ice formation would 
not occur. There would be an ice shedding strip, 
thermal or electric, extending a few inches past 
the leading edge, and about 4in to 6in behind 
this an intensively heated strip that would evaporate 
water flowing back. In trials rapid descents by cold 
aircraft into humid air had caused a layer of ice to 
form, but at that stage in the flight transition to 
turbulent flow was unimportant. Professor P. R. 
Owen poinred out that condensation should be only 
about one-tenth on fast as a laminar flow surface. 
Dr. M. R. Head explained that experimental wings 
had been kept free of flies by a simple paper strip 
extending back over about 15 per cent chord on the 
upper surface (suction starts here : on a swept wing 
suction would be necessary right up to the leading 
edge) and to just behind the normal stagnation line 
on the lower surface : when speed was reduced the 
stagnation line moved back and the paper flew off. 
Dr. G. V. Lachman mentioned that experiments 
had been made with a coating of camphor sprayed 
on the leading edge : the de-icing system would cause 
it to evaporate, taking the flies with it. 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics, When an 
abridgment is not illustrated the specification is without drawings. 
The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of publication of the 
complete specification. Copies of specifications may be obtained 
at the Patent Office Sales Branch, 15, Southamp Buildings 

Chancery Lane, W.C.2, 3s. 6d. each. 





55, 


INTERNAL COMBUSTION ENGINES 


786,110. July 20, 1955.—THeE RUNNING-IN OF 
ENGINES, Jenograph, Ltd., 13-17, Rathbone 
Street, London, W.1. (/nventor: Witold 
Migurski.) 

The invention relates to the running-in of internal 
combustion engines, particularly diesel engines. 
According to the invention, the running-in of engines 
is accelerated by the introduction through an air 
inlet pipe of the engine of an intimate mixture of a 
metallic salt or salts and dry powdered graphite. The 
graphite is preferably natural, crystalline, lamellar, 
cleavable graphite containing about 99 per cent carbon 
and leaving no abrasive residues for combustion. 
It is finely ground to a size at the largest dimension of 
about 4 to 7 microns for normally worked metal, 
2 to 4 microns for normally finished metal, 1 micron 
for industrially over-finished, i.e. bench run-in, metal, 
and to smaller than 1 micron for polished surfaces. 
A metallic salt or salts appropriate to the lubricant 
normally used are added to the powdered graphite, 
these salts being ground to the same particle size as 
the graphite and intimately mixed with it. These 
salts are advantageously oleates, naphthenates or 
phosphates of sodium, potassium, tin or lead and are 
used either separately or in mixtures. As the mixture 
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is introduced in a dry powdered form through the 
air inlet pipe of the engine instead of being introduced 
into the crankcase by means of lubricating oils, it is 
immediately brought into contact with the surfaces 
to be protected, e.g. the pistons, piston rings or 
cylinder walls. The quantity of powder used varies 
according to the cylinder capacity of the engine. Thus, 
an engine with a cylinder capacity of 7 litres required 
42 grammes of powder or 6 grammes per litre cylinder 
capacity. This quantity of powder was assimilated 
in about twelve minutes, i.e. at a rate of about 34 
grammes per minute. The drawing shows a sectional 
elevation of a distributor which can be made of any 
suitable material. It comrpises a reservoir for the 
powder having an upper cylindrical part A, a lower 
conical part B, and a cylindrical bottom outlet C. 
The top of the reservoir is closed by a cover D from 
the centre of which a valve rod E extends axially 
through the reservoir into the outlet C. The rod can 
be moved inwards or outwards of the reservoir to 
adjust the position of its bottom with respect to the 
outlet C. The setting of the rod is preferably such 
that the powder will be discharged from the reservoir 
in about twelve minutes. The lower portion B and C 
of the reservoir is surrounded by a chamber G, having 
a conical lower part, and an opening H coaxial with 
the outlet C ; when the distributor is fitted to an air 
inlet pipe of an internal combustion engine, the 
chamber G will accelerate and cause turbulence in the 
powder issuing from the outlet C. A flange is pro- 
vided for fixing the distributor to the air inlet pipe 
near its entrance.—November 13, 1957. 


786,952. June 14, 1956.—CyYLINDER FOR AIR-COOLED 
FUEL-INJECTION ENGINES, Andreas Stihl, 169, 
Badstrasse, Wailbingen Neustadt, Germany. 

The drawing shows the cylinder A, of a light metal, 
which has the scavenging channels B at the bottom, 
for the fresh air supply from the crank casing. From 
the radial bore in the lower part of the cylinder wall, 
the lubricating oil can penetrate into the annular 
channel E after passing through a bore in the liner. 
At its top end the liner extends into the thicker head 
part, which is formed with the cooling ribs. The 
piston reaches its highest position just below the line 
F, from which line the bore of the head part is enlarged 
upwards for receiving a corresponding projection 
on the inserted cylinder head (not shown), made also 
of alight metal. The wall of the liner above F there- 
fore defines the side wall of the combustion space. 
At a lower level the liner is provided with the tan- 
gential or radial openings G for the passage of air and, 
at the top end there is a bore H. This bore may be, 
for example, a little eccentric and slightly inclined to 
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the horizontal. It serves for receiving the injection 
nozzle. The composite cylinder is thus only slightly 
heavier than one which consists wholly of a light 
metal, but it is. well at its upper part 
against deformation. Further, it permits of the 
direct flow of heat outwards without restriction at an 
intermediate gap, and can also take up directly and 
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safely the heat and pressure stresses from the com- 
bustion chamber. The sealing joint against the 
cylinder head is deprived of the direct stresses of the 
combustion by reason of the insertion of a part of 
the cylinder head into the enlarged bore of the liner.— 
November 27, 1957. 


WORKSHOP TOOLS AND APPLIANCES 


786,746. November 12, 1954.—Divipinc Heaps, 
M. King (Engineers), Ltd., Wellington Road, 
Uxbridge, Middlesex. (/nventor: Martin Eric 
William Warren.) 

The object of the invention is to provide a dividing 
head with improved or simplified adjusting means by 
which the rotation imparted to the dividing spindle 
may be adjusted to a desired fraction of the rotation 
it receives from one unit of rotation of the worm. 
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Referring to the drawing, it will be seen that the 
head comprises a body A in which is rotationally 
mounted a main dividing spindle B carrying externally 
behind the centre C a driver D for the work. Within 
the body the spindle has a worm wheel E rigidly 
fixed to it, and in mesh with a worm F mounted on an 
indexing spindle G in such a way that the worm is 
free to slide on the spindle, but is constrained to 
rotate with it. Removably fixed on the body, coaxial 
with the indexing spindle, is the usual form of per- 
forated indexing plate H, with which co-operates a 
radial index arm J fixed to the spindle G. One end 
of the indexing spindle is supported in a bearing K in 
the head body, and is provided with a flange L which 
engages the bearing K in one direction to limit the 
axial movement of the spindle G in that direction. 
At the other end the indexing spindle is supported 
in the worm and passes into an extension M of one 
end of the worm, which extension is itself rotationally 
mounted in a sleeve N mounted for axial sliding move- 
ment in a bore O in the body A. The sleeve Nis axially 
located on the worm between an intermediate flange 
P and a removable end flange R which has a locking 
nut assembly screwed on to the spigot of the worm 
extension. The extended worm and sleeve thus form 
a unit which can be slidably fitted over the main 
indexing spindle G until the worm is in full engage- 
ment with the worm wheel E and the connection 
between spindle and worm is established. This con- 
nection consists of a keyway S with which engages 
an internally projecting key J on the worm. Thus the 
worm and spindle rotate together, but the worm can 
slide on the spindle G in either direction. The sleeve 
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N has rack teeth T which are constantly in mesh with 
a pinion U secured to or forming part of an auxiliary 
indexing spindle V, which is rotatably supported in a 
suitable bearing W in the divider head body 4. 
Externally the auxiliary indexing spindle V has an 
indicator plate X attached to it by which its rotation 
can be indicated against a fixed pointer Y. Due to 
the pinion U engaging across a t of the sleeve 
N in which the rack teeth T are formed, it acts as a 
retaining stop, preventing rotation of the sleeve with 
the worm, but the flanges P and R constrain the 
worm to move endwise with the sleeve N. Conse- 
quently, by rotating the indicator plate ¥ and thus 
imparting an axial movement to the sleeve N by the 
action of the pinion and rack teeth, the operator can 
move the worm F axially to impart an additional! 
rotation to the worm wheel E, which adjusts the 
divider spindle B either forwards or backwards 
relatively to any position to which it may be brought 
by operation of the indexing spindle G. Any fractional 
rotation of the divider head can thus be obtained. 
The indicator disc is preferably marked, as shown, 
with graduations designed to be read against the 
pointer Y on or attached to the body of the divider 
head. The | papeoaregesee are preferably so marked on 
both sides of a zero mark to provide for displacement 
of the dividing spindle B either forwards or backwards 
relatively to any measured position to which the 
spindle can be adjusted by action of the main indexing - 
disc H alone. The device facilitates the setting to 
zero of any workpiece when carrying out such opera- 
tions as sharpening form milling cutters, &c. On 
completion of the cycle of grinding all teeth of a 
cutter, the next cut is then made by a suitable amount, 
leaving the dividing spindle to follow exactly the 
same cycle as before.—November 27, 1957. 


BLOWERS AND COMPRESSORS 


787,023. February 24, 1954.—-HiGH-COMPRESSION 
Compressors, Imperial Chemical Industries, 
Ltd., of Imperial Chemical House, Millbank, 
London, S.W.1. (/nventor : Leslie Dobson.) 

The invention relates to an improved compressor 
for compressing fluids to pressures of at least several 
hundred atmospheres, which is suitable for proionged 
continuous operation at delivery pressures of over 
1000 atmospheres without appreciable deterioration 
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by wear. The essential parts of the invention are 
shown in the drawing. An alloy steel cylinder of 
sufficient strength to withstand the pressure shown at 
A may conveniently be made of nickel-chrome- 
molybdenum steel and have walls of 2in thickness. 
The cylinder head B, with a narrow bore-hole in it for 
suction and delivery of | _—- non-return valves, 
is tightly fixed at one end of the cylinder. The cemented 
tungsten carbide cylinder liner is shown at C ; its 
walls may be, for example, between din and tin thick. 
The piston D is thinned down at the leading end and 
on it are fixed two cemented tungsten carbide backing 
rings E and F supporting the cemented tungsten 
carbide composite piston sealing rings G and H witha 
cast iron split expander ring J and a cemented tungsten 
carbide spacing ring K. A bearing pad L and piston 
end nut M hold the various rings tightly in position, 
and gas leakage between piston and inner s of the 
rings is prevented by a copper gasket ring N. In 
operation leakage between piston and cylinder li 

is prevented by the composite piston — rin 
G and H, whose segments are under outward radi 
thrust from the expander ring. The bearing pad 
is a sliding fit in the cylinder liner, but there is 
clearance between backing rings E and F and | 
prevent sliding contact between them, 
be undesirable. Prior Specification No. 731,271 
describes a compressor having cast iron sealing rings, 
November 27, 1957. : 
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Calendars and Diaries 
We acknowledge of calendars and/or diaries for 1958 
from the firms :— 


Srorment anp Prrt, Lid., Bath 


Marconi Insrauments, Lid,, St. Albans, Herts 

Tue Untrep Steer Companies, Lid., Sheffield, 10. 

James N, Conner, Ltd., Coatbridge, Lanarkshire. 

Mavour anp Coutson, Ltd., Bridgeton, Glasgow, S.E. 

Tut Bausu Grour, Ltd., Duke Street, London, $.W.1. 

Le Tourneau-Westincnouse Company, Peoria, Illinois. 

Tue D.P. Barrery Company, Ltd., Bakewell, Derbyshire. 

Ransomes, Sims AND Jerrentes, Ltd., Orwell Works, Ipswich. 

Tae Hunstet Encrve Company, Ltd., Jack Lane, Leeds, 10. 

eae Woop anp Co., Ltd., 68, Victoria Street, London, 
8. 

THe Barris Oxycen Company, Lid., Cricklewood, London, 


C. A. Parsons AND Co., Lid., Heaton Works, Newcastle upon 


Tyne, 6. 
Richarp Surcurre, Ltd., Universal Works, Horbury, Nr. 
akefield. 


Nerrie Accessortes, Ltd., Harper Road, Wythenshawe, 

Manchester. 

Tre Cape Aspestos Company, Ltd., 114 and 116, Park Street, 
London, W.1. 

B.X. Piastics, Ltd., Higham Station Avenue, South Chingford, 
E.4. 


TRE Nontaman MANUFACTURING Company, Ltd., Albion 
orks, Gainsborough. 

MONSANTO ree. Ltd., Monsanto House, 10-18, Victoria 

Street, London, S.W. 

LINDEMANN ~~ G.m.8.H., Diisseldorf.—The 
Hunting Group of Companies, Dunraven Street, London, W.1. 





Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the TIME and PLACE at which the meeting is 
to be held should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


’ To-day, Jan. 3.—Liverpoot BrRancu: Liverpool Engineering 


Society, 9, The Temple, 24, Dale Street, Liverpool, 2. ‘‘ General 
Factory Requirements for Electrical Installations," D. A. 
Picken, 7.30p.m. %& Brisro. AND West OF ENGLAND BRANCH: 
Grand Hotel, Broad Street, Bristol, “‘ Reinforced Concrete 
Construction,”’ J. Barrett, Film, “ Prestressed Concrete,”’ 8 p.m. 


BRITISH INSTITUTION OF RADIO ENGINEERS 

Tues., Jan. 7.—LonDOoN Section : London School of Hygiene 
and Tropical Medicine, Keppel! Street, Gower Street, London, 
wW.ic.l "Dieunion on “Mass Ang of Television Tuners,”” 
opened by P, C. Ganderton, 6.30 p.m. 

Wed., Jan. 8.—West MIDLANDS Secreon : Wolverhampton and 
Staffordshire Technical College, Wulfruna Street, Wolver- 
hampton, “ Instrumentation of Space Vehicles,’’ N. R. Nicoll, 
7.15 p.m. %& NortH Eastern SecTION : Institution of Mining 
and Mechanical Engineers, Neville Hall, Westgate Road, 
Newcastle upon Tyne, “ The Earth Satellite Project,’’ P. H. 
Tanner, 6 p.m. 

Thurs., Jan. 9.—Scorrisu Section : Institution of Engineers and 
Shipbuilders, 39, Elmbank Crescent, Glasgow, “ Electronic 
Calculator Circuitry,’ F. Baillie, 7 p.m. 


BRITISH INTERPLANETARY SOCIETY 


Sat., Jan, 4.-Tudor Room, Caxton Hall, London, 8.W.1, “ High 
Altitude Research During the International Geophysical Year,"’ 
R. F. L. Boyd, 6 p.m. 


CHEMICAL SOCIETY 
Thurs., Jan. 9.—-EpinsurGn Section: Lecture Room, Royal 
Society of Edinburgh, 24, Geo: Street, Edinburgh, Joint 
Meeting with Royal Institute of Chemistry and Society of 
Chemica! Industry, “ The of Research in the Electrical 
industry,"’ H. K. Cameron, 7.30 p.m. 


ILLUMINATING ENGINEERING SOCIETY 

Wed., Jan. 8.—-EpinpurcuH Centre: Y.M.C.A., Social Room, 
14, South St. Andrew Street, Edinburgh, ** The Sales Engineer's 
Approach to Lighting,’ W. J. Burland, 6.15 p.m. ye SWANSEA 
Group: Demonstration Theatre, South Wales Electricity 
Board, The Kingsway, Swansea, “ Lighting for Photography,"* 
R. W. Unwin, 6.30 p.m. 

Thurs., Jan. 9.—Carpirr CENTRE: Demonstration Theatre, 
South Wales Sen we ons The Hayes, Cardiff, “ Lighting 
for Photograph Unwin, 7.30 p.m. 


INCORPORATED PLANT ENGINEERS 

Tues., Jan. 7.—Eptnsurcu Brancn: 25, Charlotte Square, 

ree Connection of a Welded Pipe Line,’’ R. Downie, 

% LONDON Branch: Royal Society of Arts, John 
abe ak Street, Adelphi, Strand, London, W.C.2, “ A Practical 
Survey of Automatic Combustion Regulation on Industria! 
Boilers,”” W. R. L. Kent, 7 p.m. PETERBOROUGH BRANCH : 
White Lion Hotel, Church Street, borough, “ Production 
~ Maintenance in an Automobile Factory,’’ K. B. O’Kell, 

Mm. 

Wed:, 8.—iast MIDLANDS BRANCH : Sherwood Room, 
County Hotel, Theatre Square, Nottingham, * * The Petroleum 
Industry,” J. Collins, 7 p.m. ye Western Brancny: Grand 
Hotel, Bristol, “ Education in Industry,’ E. G. Sterland, 
7.15 Ps m. 

Thurs., Jan. 9.—GiLascow BRancu : Scottish Building Centre, 
425/427, Sauchiehal) Street, Glasgow, Open 
7T.1Sp.m. %& Nortu East BRANCH : Roadway House, Oxford 
Street, yey upon Tyne, “ The Road to the Future,” 
B. Rogers, 7 

Mon., Jan. 13. ‘Duce BRANCH : Mathers Hotel, Dundee, 
“ Planned Maintenance,”’ A. J. Macintyre, 7.30 p.m. 


INSTITUTE OF BRITISH FOUNDRYMEN 
Tues., Jan, 7.—SLOUGH Section : Lecture Theatre, sg Duty 
Alloys, Ltd., Slough, “ Pressure-die-casting,"" H. J. Sharp, 


7.30 p.m. 
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Thurs., Jan, 9.—Beps AND Herts Section: K. and L. Steel- 
fe Ltd., Letchworth, “ Aids to Auto- 


and ineers, 
mation,’ J. A. Hufton, 7.30 p.m. 


INSTITUTE OF FUEL 
Wed., Jan. 8. res ar Civil ence ofthe Ai a Gore Street. 
London 


, SW. ‘of Frothing 
Agent on the Same of Coa ok Flotation 
Pulps,”’ A. Jowett, 5. SoutH WaALes SECTION : 
Steel Cay of Wales, Poaion Hall, Abbey Works, Port 
Talbot, “ Construction and oo Associated 
with Berkeley Hoare, he: et Power Stations,”’ P. K. Richards, 


6 p.m. 
INSTITUTE OF METALS 

Tues., Jan. 7.—Oxrorp Locat Secrion : Cadena Café, Corn- 
market Street. Oxford, Junior Members’ Meeting, “ Seeing 
Dislocations,”’ 7 p.m. 

Thurs., Jan. 9.—-BIRMINGHAM LOCAL Section : College of Tech- 
nol Gosta Green, Birmingham. “ The Production of Rod 
and § hapes in Copper and its Alloys,”’ N. Swindells, 6.30 p.m. 


INSTITUTE OF PHYSICS 


To-day, Jan. 3.—LIVERPOOL AND NortTH WALES BRANCH : 
Department of Electrical Se The University, Liver- 
pool, “ Radio Astronomy, P. Palmer, —_ 

Fri., Jan. 10.-—-MANCHESTER AND District RANCH : Bragg 
Lecture Theatre, The University, Manchester, ** Contact 
Electrification,’’ P. S. H. Henry, 6.45 p.m. 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 


Mon., Jan. 6.—ScorrisH Centre : Institution of Engineers and 
Shipbuilders, Eilmbank Crescent, Glasgow, “ Air Brakes and 
Auxiliaries for ial Vehicles," W. A. Kirk, 7.30 p.m. 

Wed., Jan. 8. SOUTHERN CENTRE : Technical Institute, Brighton 
“Gas Turbines and their Application to Road Transport,”’ A 
Enticknap, 7.30 p.m. 

Fri., Jan. 10.-WesteRN CENTRE: Rougement Hotel, Exeter, 
“ Road Transport Law,’ 7 p.m. % SourH Wa es CENTRE : 
South Wales Institute of Engineers, Park Place, Cardiff, 
“Some Considerations Affecting the Selection and Use of 
Fuels and Lubricants for Road Transport,"’ C. G. Tressider, 
7 p.m. 


INSTITUTION OF CIVIL ENGINEERS 


Tues., Jan. 7.—Great George Street, London, S.W.1, “ No. | 
Berth, Tilbury Dock, Port of London Authority,’’ C. Peel, 
J. Carmichael and R. F. J. Smeardon, 5.30 p.m. 
wai. eo 8.—Great George Street, London, S.W.1, Dugald 
Clerk Lecture, “ Lifting Equipment,’” W. R. Hockaday, 
30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 


To-day, Jan. 3.—SouTH Western Sus-Centre: Central Hall, 
Plymouth, “* Lighting,’ H. Cotton, 3 p.m. 

Mon., Jan. 6.—NorTH LANCASHIRE SuB-~CENTRE : North Western 
Electricity Board Demonstration Theatre, 19, Friargate, 
Preston, “ The B.B.C. Sound Broadcasting Service on Very 
High Freauencies,” E. W. Hayes and H. Page, 7.15 p.m. 
% SoutH MroLanp Centre : James Watt Memorial Institute, 
Great Charles Street, aa. “ Electrical Equipment for 
Rectifier Locomotives,”” H. B. Calverley, E. A. K. Jarvis and 
E. Williams, 6 p.m. 

Tues., Jan. 7.—LONDON GRADUATE AND STUDENT SECTION : 
Savoy Place, London, W.C.2, Address by the President, 
T. E. Goldup, 6.30 p.m. MEASUREMENT AND SUPPLY 
Sections : Savoy Place, London, W.C.2, “ The Breakdown of 
Transformer Oil under Impulse Voltages,’’ R. Hancox and 
H. Tropper, 5.30 p.m. ye East MIDLAND CENTRE: College 
of Arts and Crafts, Waverley Street, Nottingham, ‘* Earth 
Electrode Systems for Large Electric Stations,’ J. H. Hum- 
phries, 6.30 p.m. ye NorTH MIDLAND CenTRE: Central Elec- 
tricity Authority, Yorkshire Division, |, Whitehall Road, Leeds, 
“ Power System Protection, with Particular Reference to the 
Application of Junction Transistors to Distance Relays,’’ and 

‘A -~Comparator Mho-Type Distance ~ on ae Utilising 
Transistor," C. Adamson and L. M. Wedephoil, 6.30 p.m. 
te NorTH-WesTeRN CENTRE: Engineers’ Club, 17, Albert 
Square, Manchester, ‘ The Development of Variable-Speed 
High Power Drives for Large Wind Tunnels,”’ and “ A Variable- 
Frequency Power Installation for Large Wind-Tunnel Drives,”’ 
P. McKearney, L. S. Drake and E. G. Mallalieu, 6.15 p.m. 
% South West ScorLanp Sus-Centre: Institution of 
Engineers and Shipbuilders, 39, Elmbank Crescent, Glasgow, 
C.2, “ Brushless Variable- Induction Motors,” F. C. 
Williams, E. R. Laithwaite and L. S. Piggott, 7 p.m. 

Wed., Jan. 8.—OxrorD BraNcH : Southern Electricity Board, 
37, George Street, Oxford, ** The Ground and Air Control of 
International Civil Airlines,’ A. E. Jaquemet and B. B. Clemon, 
7 p.m. %SourH East Scor.tanp Sus-Centre: Carlton 
Hotel, North Bridge, Edinburgh, Supply Section Chairman's 
Address, “ Too Much and Too Little,” M. G. Say, 7 p.m. 
% SOUTHERN CenTRE: R.A.E. Technical College, Farnborough, 
“ Colour Television,’’ C. J. Stubbington, 6.30 p.m. 

Thurs., Jan. 9.Savoy Place, London, W.C.2, ** The Develop- 
ment of Variable-S; High-Power Drives for Large Wind 
Tunnels,”” and “ A Variable-Frequency Power Installation for 
Large Wind-Tunnel Drives,’’ P. McKearney, L. S. Drake and 
E. G. Mallalieu ; “Speed Control of —_ Wind Tunnels, 
with Particular Reference to the R.A.E. 8ft by 8ft High Sneed 
Wind Tunnel,’’ L. S. Drake, J. H. Fox and G. H. A. Gunnell ; 
“ Data-Setting and Electrical Control Gear for the Flexible 
Nozzle and Diffuser of a High Speed Wind Tunnel,’’ C. R. 
Dunham, 5.30 p.m. ye NortH SCOTLAND Sus-CEnTRe : 
Electrical Engineering Queen’s College, Dundee, “ The Remote 
and Automatic Control of Semi-Attended Broadcasting 
Transmitters,’ R. T. B. Wynn and F. A. Peachey, 7 p.m. 

West Waces (Swansea) Sus-Centre : Conference Rooms, 

uth Wales Electricity Board on a The Kingsway, 
Swansea, “ Electrical Floor Warmi W. Moule and 
W. M. Stevenson, “ Develo; t of 4, ARS. Thermal- 
Storage Space Heaters,”’ E. Bates, 6 p.m. 

Mon., Jan. 13.—LONDON SECTION: Savoy Place, London, 
w. c. 3 Discussion on “ The Use of Electricity in the Garden 
by Amateurs, by M. Harvey, 5.30 p.m. 

NORTHERN IRELAND Caras : Sir William Whitla Hall, 
’s ep Belfast, Joint Meeting with Northern 
Ireland Branches of Institution of Civil Engineers and Institu- 
tion of Mechanical ineers, “‘ Engineering Education in 
the Soviet Union,”’ P. Sleight and E. Giffen, 7.30 p.m. 
* NORTH STAFFORDSHIRE SUB-CENTRE : _ Technical College. 
Stafford, “ Mechanical Strength of Power Transformers in 
Service,"’ E. T. Norris, 7 p.m. WESTERN CeNnTRE : Univer- 
sity Engineering Laboratories, ristol, “‘ The B.B.C. Sound 
Broadcasting Service on Very High Frequencies,’ E. W. 
Hayes and H. Page, 6 p.m. 


INSTITUTION OF ENGINEERING DESIGNERS 
Mon., Jan. 13.—Northern Architectural Association Hall, 
. Newcastle upon Tyne, “ Shielded Arc Welding”: 
W.A. Woolcott, 7. 15 p.m. 


INSTITUTION OF ENGINEERING INSPECTION 
Wed., Jan. 8. ape Society of Arts, John Adam Street, Adelphi, 
London, C.2, “* Quality Control of Garment Production,” 
D.N. bene 6.45 p.m. 
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INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
IN SCOTLAND 


Tues., Jan. 14.39, Elmbank Crescent, Glas 
Works and Shipyards,”’ D. L. Nicolson, 6. 


INSTITUTION OF HIGHWAY ENGINEERS 
Tues., Jan. 7.—East ANGLIA BRANCH : Assembly House, Nor- 
wich, “ Steel—Modern Applications of Rolled Sections,” 

F. G. Ward, 6.30 p.m. 


w, “ Craneage in 
m. 


INSTITUTION OF MECHANICAL ENGINEERS 


Mon., Jan. 6.—Liverroot Panet : Royal Institution, Colquitt 
Street, Liverpool, “ British Columbia - Vancouver Island 
138kV Submarine Power Cable,’’ Messrs. Ingledow, Fairfield 
Davey, Brazier and Gibson, 6. 30 p .m. 

Wed., Jan. 8.—East MIDLANDS Brace : Lecture Theatre, 
Loughborough College of Technology, Greenclose Lane, 
Loughborough, Annual Meeting ; ** Numbers, Statistics and 
Computers in the Engineering Industry,"” H. McGregor Ross, 
Tp.m. % Luton A.D. Centre : Assembly Room, Town Hall, 
Luton, “ Pneumatic Suspensions for Motor Vehicles,’’ J. 
Sainsbury, 7.30 p.m. 

Fri., Jan. 10.1, Birdcage Walk, Westminster, London, S.W.1, 
General Meeting in conjunction with the Internal Combustion 
Engineering Grou Design and Development of Four 
Lightweight High- ‘Speed Marine Gas Turbines for Electric 
Generator Drive,” A. W. Pope, and “ Developments ia 
Methods of Measuring Stresses in Compressor and Turbine 
Blades on Test Bed and in Flight,”’ D. A. Drew, 6 p.m. 


INSTITUTION OF NAVAL ARCHITECTS 


Thurs., Jan. 9.—Weir Lecture Hall, 10, Upper Belgrave Street, 
London, $.W.1, Amos Ayre Lecture, “‘ The Evolution of the 
Cargo Ship During the Last 35 Years, and Some Thoughts on 
the Years to Come,”’ J. Ramsay Gebbie, 4.45 p.m. 


INSTITUTION OF POST OFFICE ELECTRICAL 
ENGINEERS 
Mon., Jan. 6.—Institution of Electrical Engineers, Savoy Place, 
Victoria Embankment, London, W.C.2, “ The Introduction of 
Subecriber Trunk Dialling.’ A. J. Thompson and N. Walker, 
5 p.m. 


INSTITUTION OF PRODUCTION ENGINEERS 


or Jan. 3.—The University, Southampton, Sixth Conference 
“ Problems of Aircraft Production,”’ Theme, “ U.S.-U.K. 
Practice.” %& Liverpoot Grapuate SECTION: Stork Hotel, 
Pm s Square, Liverpool, “ Aircraft Design,’’ F. F, Heaton, 
p.m. 
Wed., Jan. 8.—WOLVERHAMPTON SECTION : Technical College, 
Dudiey, * * The Russian Machine Tool Inaustry,’’ N. Stubbs and 
P. Trippe, 7.15 p.m. NOTTINGHAM SECTION: Victoria 


Station Hotel, Notti m, Graduate Meeting, 7 p.m. 
%& Liverpoot Section: Exchange Hotel. aren Street, 
Liverpool, 2, “Inspection as an Aid to Production,”’’ W. Maiden, 


7.30 p.m. 

Thurs., Jan. 9.—Leicester Section : Cromwell Room, Grand 
Hotel, Leicester, *“* Use of Plastics in Industry,”’ B. E. Terry, 
7 p.m. ¥& ReapinG Section: Social Club, Petters, Ltd.. 
Staines, “ Practical Approach to Engineering Fine Surfaces,” 
D. B. Ebsworth, 7.30 p.m. LUTON SECTION : Staff Canteen, 
S.K.F., Ltd., Luton, ecent Production Engineering 
Research,’ J. Cherry, 7. ao .m. ye ROCHESTER SECTION : 
mr Room, Sun Hotel, Chetan, ™ Pneumatic Circuit- 

.”’ H. C. Orchard, 7.30 p.m. 

Fri. . hen. 10. —EASTERN Rceoes : Golden Lion Hotel, Cornhill, 

ae ‘Defining a New Era—tInformation, Control, 
Cybernetics and Electronics,’’ E. R. Davies, 7.30 p.m. 


INSTITUTION OF STRUCTURAL ENGINEERS 

To-day, Jan. 3.—WESTERN COUNTIES BRANCH: Small Lecture 
Theatre, University Engineering Laboratories, The University, 
Bristol, Pg te oy of a Prestressed Concrete Circular 
Tank,’ G. B. Smedley, 6 p.m. 

Tues., Jan. S -LANCASHIRE AND CHESHIRE BRANCH : College of 
Science and Technology, Manchester, “ Shrinkage in Soils,”’ 
E. Ll. Morgan, 6.30 p.m. 

Thurs,, Jan. 9.—i1, Upper Belgrave Street, London, S.W.1, 
* The Calculation of Bending and Torsional Effects in Girders,”’ 
J. S. Terrington, 5.55 p.m. 


INSTITUTION OF WORKS MANAGERS 

Mon., Jan. 6.—-TYNE-WeaR BRANCH: Conference Room, 
Ministry of Labour and National Service, 93a, Grey Street, 
Newcastle upon Tyne, “Some Aspects of Fuel Economy for 
the Works Managers,”’ 6.30 p.m. 

Tues., Jan, 7.—LeicesteR BrRaNcH: Grand Hotel, Leicester, 
** Safety in Industry,’’ W. T. Hewins, 7.30 p.m 

Thurs., Jan. 9.—PRESTON BRANCH : Golden Lion Hotel, Black- 
burn, “ Managing the Scientist,’’ E. J. Wilkins, 7.30 p.m. 


JUNIOR INSTITUTION OF ENGINEERS 
To-day, Jan. 3.—Pepys House, 14, Rochester Row, Westminster, 
London, S.W.1, Films on “XK. -Ray Crystallography,”’ * Cables 
Round the World,’ “Diamond Dies for Wire Drawing,”’ 
Introduced by H. P. Rooksby and E. G. Steward, 7 p.m. 


LIVERPOOL METALLURGICAL SOCIETY 
Thurs., Jan. 9.—The University, Liverpool, Joint Meeting with 
University of Liverpool Metallurgical Society, ** Student Prize 
Competition,”’ 7 p.m. 


NORTH EAST COAST INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS 
Fri., Jan. 10. —-Lecture Theatre, Mining Institute, Newcastle upon 
Tyne, ‘ * University Education in Marine Engineering,’’ G. H. 
Chambers, 6.15 p.m. 


PLASTICS INSTITUTE 
Wed., Jan. 8._-SOUTH WALES AND MONMOUTHSHIRE SECTION : 
Angel Hotel, Cardiff, “‘ New Developments in Unsaturated 
Polyester Resins,’’ H. Williams, 7 p.m. 


ROYAL INSTITUTION OF CHARTERED SURVEYORS 

Mon., Jan. 6.—12, Great George Street, Westminster, London, 
S.W. 1, * Aerial Survey of Graham Land in British Antarctica,” 
P. G. Mott and J. H. Saffery, 5.45 p.m. 


ROYAL SOCIETY OF ARTS 
Mon., Jan. 6.—John Adam Street, Adelphi, London, W.C.2, 
—- Lecture, “ Cloth from the Chemist,”’ J. R. Whinfield, 
p.m. 


SHEFFIELD METALLURGICAL ASSOCIATION 
Tues., Jan. 7.—B.1LS.R.A., Hoyle Street, Sheffield, Annual 
General Meeting of Methods of Analysis Group : Address by 
the Chairman,7 p.m. 


SOUTH WALES INSTITUTE OF ENGINEERS 
Thurs., Jan. 9.—Institute Buildings, Park Place, Cardiff, “‘ Some 
Aspects of the Design and Erection of Skyscraper Buildings, er 
L. G. Johnson, 6 p.m. 
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Once again, 
valves by Crane 


The new Olefine Plant—the second of its kind— 
has been built in the heart of Wilton Works for 
the Billingham Division of Imperial Chemical 
Industries Limited. Here important raw mat- 
erials are manufactured for the other I.C.I. 
plants; and here working under arduous condi- 
tions (extremes of temperature) are many Crane 
valves. As on the first Olefine Plant, this new 
plant has Crane steel valves up to 16 inch. Proof 
once again of industry’s reliance on Crane’s 
dependability and performance. A reliance based 
on modern production methods, individual 
factory testing and high grade materials which 
go into every one of the Crane products. This 
Plant was designed and installed by Kellogg 
International Corporation. 


Cc = A Mw ol VALVES OF BRONZE, 
CAST IRON & CAST STEEL 








CRANE LTD., 15-16 RED LION COURT, FLEET ST., LONDON, E.C.4. Works: IPSWICH. 
Branches: Birmingham, Brentford, Bristol, Glasgow, London, Manchester p27 











FINLAY PRESSES  ........ 


lic Press forming 


for SHIP CONSTRUCTION Siw’ 











The same adaptability for a 
wide variety of shipping 


construction work is now 





available to ship  con- 





structors as has been to 





constructional = engineers, 
Ship ‘tween deck col- 
railway engineers, mining umns in in. plate 
15ft. long formed on 


engineers and general steel FINLAY V150 Hydraulic 
Press. 














Vertical Press 


Model V120 & 


V150. fabricators, for many years. Flanging qin. thick plate 


gussets for hull con- 
struction on FINLAY 
V150 Hydraulic Press. 














| FINLAY ENGINEERING LTD. 


4 DEPT E.R., NEWPORT, MON. ENGLAND 
; GENE Phone: 62210 and 62219. Grams: FINLAY, NEWPORT, MON. 
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and Societies connected with the 
Engineering Industry. 
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32,000 Suppliers’ entries under 
2,300 product headings. 
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who buys his copy from a newsagent. 
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in ‘THE ENGINEER ’ and in the BUYERS 
GUIDE itself. 


Additional copies obtainable at 7/6 
each (plus postage 1/9) from :— 


with the 
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soot blowing 





a putr-QOOOO 


CLYDE system 





UNIFIED LECTRAMEK 
CONTROL SYSTEM 
most efficient yet devised. 


Considerable savings in initial 

cost and valuable boiler room space 
have been achieved by this new 
system of electrical control which 
works in conjunction with the 
Clyde Lectramek Soot Blower* 

- the original blower employing a 
uni-directional motor. Control is 
exercised from a small panel which 
indicates all essential information 
to the operator. 


THE BLOWER: The complete operating cycle is in one 

motion and is ven through a compact mechanism by a 

non-reversing motor Ms Asal oae aal: relel ta Catal ae dar tis is rotated, 

asl alee © ale leh es ale aslo tach tealelsl aa Mele] talr tale Mr Cal dale © teal 

time, rocking motion is automatically transmitted to the 

Further information is norzie. The uni-directional motor elimimates the bulky 

contactor gear used with re 

given in our publication : versing motors and reduces 

; : Foaus® pa q electrical snaintenance by being 

No. CBL. 1954 which will Pa of simpler and more rugged 
oo - construction 


be supplied on application. 


The reversing motion is achieved 
mechanically on all Lectramek 
blowers. A limit switch mounted 
on the gear box and connected 
to the starter regulates the 
stopping, starting and number 
of strokes 


CLYDE 








The Manager— 
*Over 5,000 blowers of this type in use all over the world 
AND THE CONTROL PANEL 


THE ENGINEER Te A ANO THE CONTROL PANEL 
28, ESSEX STREET, STRAND, | CLYDE BLOWERS LTD. Lo automatic sequence are grouped 


t on this small unit which takes up 
LONDON, W.C.2 CLYDEBANK - SCOTLAND 


little space on the main boiler 


control panel 





CENtral 6565 





Tel: Clydebank 2161/4 

















ANDERSON 


% Electric Derrick Cranes 


SOME OUTSTANDING FEATURES: 


@ PROGRESSIVE DESIGN TO B.SS. 327/1. 
@ EXCLUSIVE “ UNIT” GEARING 
@ SUPERIOR VISIBILITY. 
@ HIGH SPEED OPERATION. 
@ RELIABILITY AND ECONOMY. 
@ INTERCHANGEABLE SPARES. 


iilustration shows 5-Ton Electric Derrick Crane x 120ft Jib 


SON 


THE ANDERSON-GRICE CO. LTD. 
TAYMOUTH ENGINEERING WORKS,CARNOUSTIE, SCOTLAND 


























Telephone: 2214/5 Carnoustie Grams: “Diamond, Carnoustie”’ 
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Address your 
enquiries 
about gearing 
to NEWBURY* 


*the home of Opperman Gears 


Jan. 3, 1958 














Opperman Gears Limited, 






NEWBURY, 


Berkshire. 


For prompt and efficient attention to your enquiries for all types of Geared Motors, Gears and 
Reduction Gear Units, please ensure they are addressed to 


OPPERMAMS 
OF WEWBURY 


OPPERMAN GEARS LTD, NEWBURY, BERKSHIRE. Telephone: Newbury 1701. Telegrams: Oppigears, Newbury. 
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THE FINEST RANGE OF SMALL HORSE POWER MOTORS 
FOR ANY INSTALLATION 


with the 


One-piece 


IN 


// Searbou... 

















i 
MAXWELL HOUSE, ARUNDEL STREET, ; 
LONDON, w.c.2 ! 
j 
Telephone: TEMple Bar 3721/3 


Th is 
becte retaining ring TYPE H.D. 
K he 
a geared motors 
fine finish by — 
—— ¥ strong, stiff, a box casting always 
For complete axial properly in line 
for low fog ° gaa joints of all fixed or variable speed 
you'll not improve” % gears transmit 200 Ib. ft. at 26 a 
factory as the gearbo 
on KLIKAX. y as the gearbox, 
The name “ KLIKAX "is registered | + pee tecnanlgrtelaielae allow competitive prices 
ms -— * or 100 Ib. ft. between 0-66 r-p.m. | and speedy delivery. 
G-A- STANLEY PAL ! end 22r-pm. 
idle % foot or flange mounting 
{ 
| 





NECO GEARED MOTORS LIMITED 

@ non-ring firm 

OLD TOWN: LONDON: Swa 

DaG449 TRADE TANK SUBSIDIARY OF NORMAND ELECTRICAL CO. LTD 


Telephone : MACaulay 3211-4 


















Manufacturers of :— 


@ BRIGHTSTEEL AND BRASS TURNED 
AND CHAMFERED WASHERS. 


@ PLAIN BRIGHT STEEL AND BRASS 
WASHERS. 

@ STEEL AND BRASS B.A. WASHERS. 

@ ROOFING WASHERS. 

@ ENGINEERS’ BLACK WASHERS. 

@ Odd Sizes a Speciality ! 














Telegraphic Address : 
** CHAMFER, WEDNESBURY ” 


BRIDGE WORKS - WEDNESBURY -: STAFFS, 
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INDUSTRIAL & TRACTION GEARS 


EPICYCLIC TYPE 
REDUCTION GEARS 


Ratios 3: 1, to 1200: 1, 
Maximum Efficiency—mini- 
mum space: Horizontal or 
Vertical Mounting. 

The most efficient method of 
obtaining a low speed drive, 
using a high speed motor, 
utilizing a minimum of space. 
We can offer single or 
multiple stage reductions 
from 3 to 1, up to 1200 tol, 
for horizontal or vertical 
mounting. 


PLS DRAIPT IRR TAN CEI IREM TIRE ER I 


preneens 


' 
i 
5 
| 
a 





IHustraed—MOTORIZED MULTIPLE STAGE UNIT— 
Ratio 1100/1, 60,000 ins. lbs. torque output. 


BOsToceE @&@ BRAMLEY LTD. 


SPECIALISTS IN POWER TRANSMISSION 
ODONTIC WORKS PHONE : STALYBRIDGE 3232-3 STALYBRIDGE A21/6463/ 





GEARING 


of every description 





© COLLIERY GEARING 







a 24 hour service DENVER ‘Sub-A’ FLOTATION 
Th b- *Sub-A' | loyed De 
© MACHINE CUT machines ogy femme 4 ose geese high nals 
& MACHINE recoveries, because it allows stich a high » Fe of selectivity and 





flexibility in operation. A turther outstanding feature of the 
*Sub-A ’ is its rugged mechanical simplicity of construction which 
gives freedom from shut-downs and allows ‘' 24 hours per a ser- 
vice’’ to be maintained. For full information send for Bulletin F/0/B8/. 





MOULDED GEARS / 
OF ALL TYPES 





















@ PATTERN 
MAKERS & For as control of 
flotation pulp reagent 
ENGINEERS you need Denver Re- 






agent Feeders. Bulletin 
F9/BA contains full infor- 
mation. 
























"ete : Br "The finm that makes tts {rlende hagpiss. healthian. and wealthier” 
EDMUND ROAD, SHEFFIELD 2. BC TEX DENVER EQUIPMENT CO. LTD 
Phone: SHEFFIELD 23132-3 Grams: WHEELS, SHEFFIELD 2. an ees ce 
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The Richardsons Westgarth Group (RXW 


have ... built some of the most efficient steam 













turbines and boilers ever put into a British or any other 






generating station, be it National or Industrial 






..+ built the blowing equipment installed in many 


of the steel works throughout the Country 






.. . built ship’s engines totalling a greater 






horsepower than any other manufacturer in the 






United Kingdom. 








co-ordinating the activities of :— 






THE NORTH EASTERN MARINE ENGINEERING CO. LTD. 







PARSONS MARINE TURBINE CO. LTD 







GEORGE CLARK & NORTH EASTERN MARINE (SUNDERLAND) LTD. 









RICHARDSONS WESTGARTH (HARTLEPOOL) LTD 


THE HUMBER GRAVING DOCK & ENGINEERING CO. LTD. 








RICHARDSONS WESTGARTH ATOMIC LTD 





ASSOCIATED COMPANY: ATOMIC POWER CONSTRUCTIONS LTD. 





RICHARDSONS, WESTGARTH & CO. LTD., 







WALLSEND, NORTHUMBERLAND 








TRB 


RASPES PHT MER NSE TLL NA CAR MINE WA EL 
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STEEL 
CASTINGS 


For internal 
Pressure Work 








Turbine Casings, Steam Chests, Valves, etc., in carbon and alloy 
steels up to 9 tons weight and to any specification. 


ON ADMIRALTY, WAR OFFICE, LLOYD'S and other LISTS. 


' THE ATLAS STEEL FOUNDRY & ENGINEERING CO. LTD. 


ATLAS STEEL WORKS: ARMADALE, WEST LOTHIAN, SCOTLAND. Telegrams: ‘‘ ATLAS ARMADALE, WEST LOTHIAN.” Telephone No: 323 ARMADALE 











PARKER 
PORTABLE _ .\ @& 
BELT mM? | 

LOADERS ¥ For the spesdy handing of bulk materials the Parker Poruble 


Belt Loader is indispensable. Of light, strong tubular con- 
TYPE EL 





struction, it is balanced for easy moving and quickly adjustable 
for height. It makes light work of loading, unloading, lifting, 
stacking and stockpiling all kinds of materials. 

With the Parker Power-scoop added, this handy loader cuts 
costs to the minimum. One man can keep the loader fed to 
capacity. The Power-scoop is the latest aid to speedier, 
cheaper, more efficient bulk handling. It is available as an 
optional extra or for fitting to existing machines. 





The Parker Portable Belt Loader is available with boom lengths of 
20 ft. and 30ft. Discharge heights adjustable to 8 ft. 3in. or 
12ft. 3in. Belt widths 16in. or 20in. Extras include barge 
boards, cleated belt, swivelling wheels and feed hopper. Write 
for full details. 


The chain of Parker Service Depots looks after users’ interests all over the country 


FREDERICK PARKER LIMITED, VIADUCT WORKS, LEICESTER Phones: LEICESTER 62531 (7 lines) 
London : Stafford House, Norfolk, St., W.C.2 Depots at London, Cardiff, Sedgley (Staffs.) and Leeds 





Sern Cae eee 
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CENTRIFUGAL PUMPS 
self-priming 
up to 26 feet vertically 
for SEWAGE and SLUDGE 





(PATENTED 






As used on 
WATER COOLED & 
STEAM HEATED ROLLS 


FILTON LIMITED 


FILTON LTD. CLAPHAM STREET, LEAMINGTON SPA, WARWICKSHIRE 
Telephone : LEAMINGTON SPA 8111/2 


















FLUID AGITATION 






} 
é 












Godfrey industrial blowers are widely 


used in industrial processes where 
large flows of oil-free air are required 
at moderate pressures. The illustration 
shows part of the London Bottling 
Plant of John Walker and Sons Ltd., 
where a Godfrey Model K.200 
industrial blower supplies oil-free air 







to agitate spirit in the vats. 





rida d t\ tv NS. 


SIR GEORGE GODFREY & PARTNERS (industrial) LTD 


5 eens coor. oe HANWORTH, MIDDLESEX. TELEPHONE: FELTHAM 329! CABLES : GODFREPART, LONDON 


GLA AAS Ne 8 ada, Australians South Atica 
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RIGHT 





UP OUR. STREET! sen cout ons snes str cempusesse 


rotors being turned out every day. We’ve not been making them 
long ourselves. But we’ve been thinking about them for ages. 
In working out a manufacturing technique, our long experience in 
the production of accurate worm gears was an invaluable asset. 
We have now developed an entirely new machine for the exclusive 
production of rotors and high lead angle pump screws. 


If you've got a job of this sort .. . you’re right up our street! 


Holroyd 20f20d 


90 YEARS OF GEARS Wich ocknowledgement to James Howden Lit. 


JOHN HOLROYD & COMPANY LTD., MILNROW, LANCS. TELEPHONE: MILNROW 56322 
CAC. 186 
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ACH CLASS 














Wrenches and Socket Sets 
in high grade Chrome Alloy 
Steel to suit English, Ameri- 
can, Unified and Metric 
sizes. Sockets in -448" 
hexagon, 4", &", #. +, 2 
& 1° Square Drives. Fully 
iMustrated catalogue avail- 
abie on request. 


JENKS BROTHERS LIMITED, 
BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON. 








el 
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BASIC DATA 
Tor Future Reference 


RUBBER COMPONENTS 


GASKETS and Olt. SEALE 
AUTO-MOTIVE MOUNTING? 
RUBBER-TO-METAL BONDING 
EBOMTE PRODUCTS 


GEWERAL MECHANICAL? 


IN 
NATURAL and SYNTHETICS, 
NEOPRENE, SILICONES ETC. 
RUBBERISED CORK, ETC. 


SPONGE RUBBER in 
WATURAL & SYNTHETIC FOAM 


SAM KAY RUBBER CO. LTD. 
HOPE MILL - Porrwooo race - STOCKPORT 


TELEPHONE: STO 2617/8 


























E.J. ELGOOD LTD. 
INDUSTRIAL FLOORING SPECIALISTS 
YEOMAN STREET, LONDON S.E.8. 
Telephone BERmondsey 1/144 (7lines 
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See 


shina eitience: af 













Dusseldorf 


AGGREGATEBAU 






@ Diesel Units 10-300;kVA 
@ Emergency Stand-by Units 
@ Petrol Units 1-30 kVA 
@ Portable & Mobile Units 10-100 kVA 
@ Aircraft Starting Equipment 
@ Auxiliary Drive for Trolleybuses 
@ Petrol & Diesel Welding Sets 


Germany 
























West Yorkshire 


Y 
SAYNER LANE, LEEDS 10 / 


Telephone LEEDS 29466 


> Were proud of our castings | 


ave you d 


We invite criticism of our castings 
as we believe that they are as perfect 
in specification and dimension as 
modern machinery and metallurgical 
control can supply them. 

If your castings are not up to YOUR 
standard, perhaps we can help? 
Precision grey iron castings, alumin- 
ium alloy sand castings, aluminium 
alloy gravity die and pressure die 
castings, zinc-based alloy pressure 
die castings. 





HANOVER HOUSE, HANOVER SQ. W.1 


¢ Foundries Ltd. 
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~~ HIGH PRESSURE 


FITTINGS ano VALVES 


HIGH QUALITY WITH 
MAXIMUM. EFFICIENCY 


(PROMPT DELIVERY) 


New simplified design incorporating the 
highly efficient “‘Supakone’’ Joint—obd- 
tainable as a simple shut-off valve or as a 
medium control valve. Standard valves, 
both straight through and right angle types 
are suitable for hydraulic working pressures 


Jan. 3, 1958 


A need is met 


POWER STATIONS Cleveland have 
played their part in meeting Britain's 
need for more electrical energy. The 
huge steel frames have been fabricated 
at top speed with highly developed 
welding techniques. © Members are 
produced up to 95 ft. long and 42 tons 


in weight, with a tolerance in length, 
twist or bow not exceeding $ inch. 


up to 10,000Ibs. per sq. in. at normal tem- 
peratures—individually tested to 15,000Ibs. 
per sq. in. hydraulic. We also manufac- 
ture a neat well designed valve suitable for 
controlling gauge circuits or small hydraulic 
installations working at pressures up to 
2,000!bs. per sq. in. hydraulic. 


RAILWAYS Movement of merchandise 
and people becomes yearly a greater 
task. Cleveland are helping not only 
with the construction of new bridges, 
but the re-construction and repair of 
old bridges. 


Manufactured by 


* 
KAY & CO. (Engineers) LTD. 
BLACKHORSE STREET - BOLTON «+ LANCS. 
Tel: Bolton 197 Grams : Supakone Bolton 
DEEP FOUNDATIONS Necessity and not 
the ease of engineering dictates where 
many structures must be sited. So deep 
foundations are needed. Cleveland 
fm have wide experience all over the world 
and can be relied on to appreciate 
difficulties and find sound solutions. 








Maho of Fine 
Quality Precision 
Sn “ngs forover 

a Cenlu iy - 


As new needs occur, so new problems arise. Cleveland welcomes 
the chance of assisting in their solution. Excellent facilities 
are available for design, detailing, fabrication and construction. 


THE CLEVELAND BRIDGE & ENGINEERING CO. LTD. DARLINGTOR. 
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PLASTIC 


\ fill o 


/ UNCONDITIONNL SR nt” 
BROADBENT&CO.(rocupae)LTD, ay 


hove Spring Works. WINCOLN STREET. 
ROCHDALE Lancs. Aone Rochdale 4628-9 


- East 30723 






































Jan. 3, 1958 THE ENGINEER 


79 






































OLD WAY 
To provide a shoulder 


for the tensioning spring 
on this filler cup entailed 
an extra long, threaded 
shaft, a nut, a hole drilled 
to take a cotter pin and 
an altogether tedious 
assembly. 
































4 


EXTERNAL 
RETAINER 





THE SALTER WAY 

The spring is quickly 
positioned on a shorter, 
PLAIN SHAFT by a 
Grip Ring which is 
snapped into position 
forsecure, frictional grip. 
No groove required. 





save material—reduce assembly time 











Send for the Salter Retainer catalogue 


— no designer is complete without it. 


Circlips €3 Fasteners Retainers 





When it’s a question of assembling components in operations. A large standard range is at your imme- 
any engineering field, Salter Retainers are the answer. diate disposal, and we should welcome the opportunity — 
They replace nuts and bolts, screws, cotter pins, to assist in developing special retainers to solve 
and eliminate expensive threading and machining your problems. 


NEATER — MORE POSITIVE — PERMANENT RETAINING 


Fixes 


Geo. Salter & Co.Ltd., West Bromwich. Spring Specialists since 1760 











-W 445, 
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WET or dry, whatever your methods of preparation or finishing you 
are not making the best use of labour and plant until you have tried 
E.A.C. ‘shaped-grain’ flexible abrasives. The extra cut and life 
obtainable from E.a.c. belts, discs and sheets is often surprising. 

This is no accident. It comes from designing abrasives to suit 
operation and machine as well as material; and from advanced 
manufacturing techniques. For example, a new £100,000 coating 
plant recently built by £.a.c. incorporates such features as electro- 
static application of abrasive grains and automatic control of 
thickness, temperature and humidity. 

We will gladly send specifications, prices or samples of the 
most efficient abrasive for any operation in your industry. 


WET BELT GRINDING A 
The popularity of this new rapid | 
method of producing accurate surfaces ‘coated abrasives 
is largely due to the introduction of 
E.A.C. electro-coated waterproof abras- 
ives. Unlike dry band facing, the | (eras LIMITED JOMN BULL” 


effectiveness of which is limited by heat ENGLISH ABRASIVES CORPORATION LTD. 


generated, the modern wet belt is Britannia Mills, Hulme Hall Road, Manchester, 15 Tel: Blackfriars 3602 
capable of extremely rapid, cool stock 2 : 
removal. It is suitable for flat and curved incorporating ; THOS. GOLDSWORTHY & SONS LTD., Britannia Mills, Hulme Hall Road, Manchester, 15 


surfaces on all metals, plastics, glass, THE HELVETIA ABRASIVES CO. LTD., Thurmaston, Leicester 
ceramics. r 
LONDON ABRASIVES LTD., Marsh Lane, Tottenham, London, N.17 
































BELTIN G Branches at— 


LONDON ® ® BIRMINGHAM 
4, St. Chads Place, Gray's Combines the grip of leather 159, Gt. Charles St. 
inn Road, W.C.1. with Tel.: 


Tel.: The strength of high tensile plastic Birmingham 2703. 


Branches at— 


Terminus 9691. BELFAST 
giving a thin but very strong belt capable of flexing round small diameter 


MANCHESTER pulleys. 2, Linenhall St. West, 
9, Blackfriars Rd., Salford, 3. While originally designed for large ratio high speed drives it has proved Belfast. 
Tel.: to be equally efficient on smaller ratios at moderate speeds. Tel.: 
Blackfriars 2007, Chromastic maintains drives at full efficiency and the consequent saving can be Belfast 25359. 
substantial. * Sole Manufacturers * 


JOHN TULLIS & SON LTD. 


BELTING SPECIALISTS 


TULLIS ST., GLASGOW, S.E. 
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a CHEW 





The control of machinery to operate at 
400 

elevated temperatures and _ pressures and 

the maintenance of safety, have presented 


challenges which have been met repeatedly 


s00 and successfully with 





ee RS URN S 











Full Bore Safety Valve 


COCKBURNS LTD. CARDONALD - GLASGOW s.W.l. 
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ings” SELF-CLEANING STRAINERS 
ng ECONOMICAL — DEPENDABLE 
%& Hand or ratchet operated 





£ raisl 











inlet 


*& Motorised Pa outlet 
— if you have a “raising ¥%& Dimensionally stable under pressure > : j —> 
operation” in your particular =S — Integral cleaning device 
business, that could best be done - Wy 3 Low pressure drop 


with winches, talk it over with 
London Electric Firm — they are 
experts on the subject. 

Their standard range of self-sus- 
taining hand winches are efficient 
safe and foolproof and incorpor- 
ate a simple yet most ingenious 
L.E.F. winches have a dozen-and- 


at ¥%& Magnetic Separation 
( 


FOR OIL AND FUEL 


| 
ja 4 ~N FEED LINES, HYDRAULIC SYSTEMS 
~ P 9 Capacities: 1-100,000 g.p.h. 





S BRITISH QUADRUPLEX LTD. 





ons toutes ts oe i — bal —& 9-11 SHIRLAND MEWS, PADDINGTON, é 

a ma vilding fiom mse / LA LONDON, W.9. Telephone: LAD 3070 # Sludge drain plug 
over 400 in use; another equip- ree g 

ment manufacturer has purchased 

over 1500 in the last five years— C 

and still orders more. 

London Electric Firm also make electric & .. % 


winch gear to customer’s own require- 

ments. An example is equipment produced 

for a scientific research laboratory which was 

made with such precision that loads could be raised or lowered 
through fractional distances with controlled smoothness of 

movement. Pe 
If you need advice on special winch gear or would like details 
of standard L.E.F. equipment send your enquiries direct to:— 


LONDON ELECTRIC FIRM LTD. 


SOUTH CROYDON - SURREY : Telephone Uplands 4871 








FOR MEASURING AND COUNTING 


TRUMETER CO., LTD., MILLTOWN ST., RADCLIFFE, LANCS. 
C.W.2689 

















Where the wheels of industry 






run smoothly, silently and efficiently, 





there are gears by — 


Ss. E. OPPERMAN LIMITED 


BOREHAM WOOD, HERTFORDSHIRE. ELStree 2021 
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BALL BEARING, 


ELECTRIC CHAIN HOISTS 


FRE 


IMMEDIATE DELIVERY! 


MORRIS 


FOREMOST FOR SAFETY 


— SINCE 1884 





Perfected in every detail. 
Incomparable for safety, reliability, 
efficiency and durability. 


They stand supreme. 


In support of these claims we shall be pleased to send 


one to you ON APPROVAL (please state your current 


supply and the height of lift, hook to hook, required). 


WRITE FOR SECTION 80/3 























To lift tons} 4} | 4] 1 
PRICE £] 70] 70] 79 
Speeds Feet/ in. | O7 | 184] 94 








* Higher speeds available 






HERBERT 





MORRIS LTD 


Resident engineers available for consultation in 
London, Glasgow, Manchester, Birmingham, Leeds, 
Sheffield, Newcastle, Cardiff, Bristol, Dundee, 
Liverpool, Nottingham, Bury St. Edmunds, Belfast. 


ENGINEER 


P.O. Box 7 LOUGHBOROUGH ENGLAND, 


TELEPHONE: LOUGHBOROUGH 3173 
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The last word 
in ropeway design 


An Aerial Ropeway may be the answer 
to your transportation problems. 


Write for illustrated brochure. 
BRITISH ROPEWAY ENGINEERING CO. LTB 


PLANTATION HOUSER, 
MINCING LANE, LONDON, 8.C.8. 
Telephone: MI Neing Lane 7901. 


Telegraphic Address; Boxhauling, Fen, London, 


ENGINEER 
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Dont Scwafo Py f 


Fit a ‘CROSS ° Wire Thread Insert !—New threads for 
old ... in damaged components. Hard tough threads 
in soft materials. Used and approved by the Aircraft 
industry. Designed for use in soft metal components, 
wood or plastics. Simple to use—remains perma- 
nently in place. Full range of standard sizes in 
B.S.W., B.S.F., B.S.P., B.A., U.N.F., U.N.C. and 
Metric thread forms. 








roe ee — 
sea Cro SS THREAD 

—————— OO UNSERT, 
CROSS MANUFACTURING CO. 


(1938) LTD. - BATH » SOMERSET 
Tel.: Combe Down 2355/8. Grams: Circle, Bath. 





Specialists in the manufacture 

of JET ENGINE LABYRINTHS, 

CIRCLIPS, SPRING WASHERS, 
SPRINGS, etc. 
























































OVERHEAD TRAVELLERS + ELECTRIC GOLIATH 
‘ MARSHALL x 
< E ' < 
“| > FLEMING .: |: 
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- T 0 Zz 
” 

: RANE : 
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1@) > 

DELLBURN WORKS MOTHERWELL:SCOTLAND 

J Telephone : Motherwell 50 Telegrams : ‘‘Deliburn”’ Motherwell 'v) 
LOCO STEAM ELECTRIC GOLIATH TRAVELLER 














PLATE 


Increase 


% There are also Bronx Press Brakes, 
Guillotine Shears, Sheet & Plate Level- 
ling Machines, etc. Write for Catalogues. 


output with BENDING ROLLS b 





BIRWELCO LTD., of Birmingham . . . by whose 
kind permission we reproduce the above photo- 
graph, decided a BRONX INITIAL PINCH 
MACHINE was the most suitable type of Rolls for 
their production requirements. 

The operator has just rolled a 10ft x j” plate to an 
inside diameter of 18”. The machine has pre-bent 
both long edges and the amount of flat is hardly 
visible. The Top roll is 16" diameter. 

We would welcome the opportunity to discuss 
your rolling problems. 


3-ROLL PYRAMID 
MACHINE 


4=ROLL INITIAL PINCH MACHINE -ROLLS 


4-ROLL INITIAL 
SET FOR PLATE STRAIGHTENING 


4-ROLL COMBINED PLATE 
PINCH MACHINE 


Mi cng doc nn BENDING & STRAIGHTENING 
MACHINE 


PINCH MACHINE 
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four shillings? 


JOHN BULL 


85 


WITH ONLY ONE OPERATOR and a running 
cost of only a few shillings a day, the John Bull 
Power Unit with its rail grinding attachment 
guarantees maximum coverage in rail grinding and 
rust removal. Labour costs are cut by the 

high speed gearbox—-which ensures maximum 
coverage per hour worked—and by the lightness 
and ease of handling of the machine itself— 

which reduces operator fatigue and 

increases effective working time. 


THE ADVICE OF SEVERAL RAILWAY ENGINEERS 

of British Railways was taken in the design 

of the versatile John Bull power unit. This is a portable, 
petrol-driven, completely self-contained power source. 
With its four easily fitted and changed attachments 

it adds speed, efficiency, and economy to a wide 

variety of track maintenance operations. 


IN A MATTER OF SECONDS the rail grinding equipment can 
be clamped to a spare section of rail. The operator 

is then free to work with the grinding wheel or 

wire scratch brush. A flexible shaft take-off gives 
freedom of movement and range of working. Movement 
along the rail as work proceeds takes only a few seconds. 


PETROL DRIVEN RAILWAY TRACK 
CONSTRUCTIONAL AND 
MAINTENANCE EQUIPMENT 





For further information, please write to:—HOWARD PNEUMATIC ENGINEERING CO. LTD., FORT ROAD, EASTBOURNE. 
TELEPHONE: EASTBOURNE 1179 TELEGRAMS AND CABLES: HOWMATIC, EASTBOURNE 








STEEL FRAME BUILDINGS 


OF EVERY DESCRIPTION 


Factories, Sheds, Mili Buildings, Bungalows, Etc., Etc. 





SPECIALITIES: Pit Headgear, Pumping Stations, 


Power Stations 





Bridgework and Riveted Work 
of all descriptions 


BROWNLIE & MURRAY LID. 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 


Caz PRESS TOOLS 
¢.p4- PROTOTYPES 
MOULDS 

GAUGES, JIGS, ETC. 


Phone : 3678 


STATION RD (EAST), HORLEY, 
SURREY 


A.l.D., M.O.S., & ADMIRALTY APPROVED 
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BOLTS, NUTS, SPECIAL FASTENINGS 


a bol fot un! 


Whatever your fastening problem, 
Wiley can make a bolt for it—and 
a nut too— 
ask them! 


Te os 
ae 
- 


JAMES WILEY & SONS LTD., DARLASTON 
Telephone: James Bridge 2692 
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BROOM sWADE LTD 


HIGH WYCOMBE 





NEW 
“BROOMWADE” 


C 660 CARBON-RING 
COMPRESSOR 













The new C 660 Dry Cylinder, Carbon-Ring, single-stage compressor supplies oil-free 
compressed air essential to activities such as Brewing, Chemical and Food Processing, instrument 
control, supplying air to breathing apparatus and the like. Requiring no cylinder lubrication, 
delivers 100 cubic feet of OIL-FREE AIR per minute at 100lb. per sq. in. pressure. 
Write now for full details. 


““BROOMWADE”’’ 


AIR COMPRESSORS & PNEUMATIC TOOLS 


Your Best Investment 


BROOM & WADE LTD., P.o. BOX No. 7, HIGH WYCOMBE, ENGLAND 
Telephone: High Wycombe 1/630 (10 lines). Telegrams: ‘‘Broom,'’ High Wycombe, Telex. 
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An impressive performer—-THE NEW ADCOCK & SHIPLEY 
3HG MILLING MACHINE 
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Just count its features. You will 
find it incorporates more points 
in its favour—15 in all—than 
any other milling machine avail- 
able to-day. Write now for full 
details of the 3HG—the machine 
that is built to an entirely new 
post-war design, the 
that makes 
use of to-day’s (or 
cutting tools. 


machine 
effective 
to-morrow’s) 


maximum 


HP. 1S 
Weight 4\ tons 
Positive Backlash Eliminator 

Suitable for Tung Carbide Milling 


Suitable for High Rake Milling 





Duplicated controls and LOCKS at front and rear 


Every Final Drive Gear bigger than the Cutter it drives 


Table Size 60° x 14” 


a Infinitely variable— 
aes + — 64" per minute 


24 from 23 — 1250 


No. and Range of Speeds 
Hardened Table Screw 
Automatic Slide & Screw Lubrication 
Knee Width 

Built in Fly Wheel 

No. of Spindle Bearings 


P.O. Box 22, Ash Street, Lei Teleph : 
Leicester 24154/5/6. Telegrams: Adcock Leicester 





ADCOCK & SHIPLEY LTD 








There’s safety in numbers but 
One Wells Lamp can work 


wonders. 


oa 
EY 
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Also makers of Wells Waste Oil 

Filters, Oil Storage Cabinets, 

Barrel Pours, Lathe Drip Cans, 

Portable Industrial Oil Heaters, 

Lime Spraying Machines and Spray 
Guns. 


A. C. WELLS & CO. LTD., 
MOUNT STREET, HYDE. 


Telephone : HYDE 2953. Telegrams : UNBREAKABLE, HYDE 





HIGH 
PRESSURE 


HYDRAULIC 


STEEL 
COUPLINGS 


FOR 

STEEL TUBES 

+’ OUTSIDE DIAMETER 
TO I}” NOMINAL BORE. 


New Brownall Sealing Ring 
Perfect pressure 

and mechanical seal 

Fully resistant to vibration 
stresses up to very high 
pressures 

















DONALD BROWN (Brownail), LTD. 
ENGINEERS 


543, OLDHAM ROAD, 
FAILSWORTH, MANCHESTER. 
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immediate delivery 


New. Equipment and more efficient production methods now 
mean that all sizes of REGENT CLIPS can generally be 
delivered ex-stock. 

The finest clip in the shortest time. 

Whatever your need for clips you will find complete 
satisfaction in “‘Regent’’, already widely and successfully used 
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Revolutions per minute or reyolutions per~” 
‘ . . 
annum? There you have the vital difference 
between ordinary electric motors and 
those,made by EPE. Thousands of EPE 
electric motors are running at the rate of 
over 1000,000,000 revs. a year—unfailingly 
—year in, year out! Unusual? Nota bit. 





. “ . 
in the Automobile Manufacturing, Compressor Manufacturing, EPE electric motor users take this sort of 


Paint Plant Manufacturing, Agricultural Machinery, Washing 
Machine Manufacturing and many other trades. 


service for granted. Next time you’re ‘s 
buying electric motors remember it pays —— 
to specify EPE=to be sure> 






Trade Enquiries Invited 


Please write to:— 
UNIPRODUCTS (MANCHESTER) LIMITED 
142, Bolton Road, Pendleton, Salford, 6 
Tel: PENdieton 134! 


ELECTRICAL POWER ENGINEERING CO. (B’HAM) LTD. 


e F e: Birmingharn 5 





“ar GRAND BUILDINGS, TRAFALGAR SQ., LONDON, W.C.2. 
Phone: Whitehall 5643 & 7963 
ee eiatietian 


LONDON OFFICE 











The “ Monochrome "’ bore of a tube 
used in ice-cream making machinery 


MONOCHROME HARD-CHROME PLATING 


we undertake the PLATING OF ALL METALS (including 
aluminium and its alloys). Components up to 2 tons or 
18ft. length accommodated. 


our speciality—HONEYCHROME patented 
OIL-RETAINING HARD-CHROME SURFACE PLATING 


our capacity includes— 

DEEP-HOLE BORING up to /4ft. length. 

HONING up to 30ft. length. 

GRINDING (including roll grinding | 5ft. length, 50in. dia.). 













MONOCHROME is the name given to our specialised process whereby the hardest 
and most highly corrosion resistant metal-chromium is directly applied to prescribed 
surfaces of components in all metals, including aluminium and its alloys (magnesium 
being the only exception). Monochrome plating has been applied with considerable 
advantage to parts of pumping equipment and marine machinery among countless other 
industrial applications where corrosion or frictional wear must be combated. 
HONEYCHROME is the name given to a Monochrome patented process for 
prolonging the life of semi-dry bearings or similar parts subject to oil-starved operation. 
Components such as cylinder bores are provided with hard-chrome corrosion and 
erosion resistant surfaces uniformly patterned with a series of oil-retaining depressions 
of pre-determined size, pitch and depth. 

We shall be pleased to advise you regarding any hard-chrome, silver or copper plating 
requirements, and our grinding, honing and deep-hole boring capacity is at your service. 








<t> 
Grn re 


INDUSTRIAL \ 


CE MONOCHROME 





Capstan roiler and spinning wheels: 
textile machinery ports “‘ Monochromed"’ for 


A ‘‘ Monochromed"’ pist 
greatly increased life. a 


in hydraulic equipment, 








MONOCHROME LTD - STUDLEY ROAD - REDDITCH - WORCS - STUDLEY 121 
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NON-COLLAPSIBLE PIPE LININGS r] 
Examples of another of the many uses for - 
¥ 


os gyda CONCRETE | 
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A battery of refractory-concrete-lined 


Refractory Concrete-lined Goose necks in position 
ascension pipes in service. 


on blast furnace from bustle pipe to tuyere 
Not only because of its great economy and ease of 
placing, but, being completely non-spalling and highly 
resistant to scour, it forms a really lasting non- 
collapsible rigid lining for foul mains, ascension pipes, 
bustle pipes and similar hard duty applications. 


REFRACTORY AND INSULATING CONCRETE 
We will gladly forward on request a list of suppliers of 
crushed firebrick and other refractory and insulating 
aggregates, and of manufacturers of ready-prepared 
castable mixes incorporating CIMENT FONDU, 
to which only water need be added to make 
REFRACTORY CONCRETE. 








Coke oven pipes showing 
Refractory Concrete lining. 


REFRACTORY CONCRETE (@IVIT\bM) 77, Coiment: for Industry 


the adaptable Refractory material made FOR SPEED - STRENGTH 
with crushed firebrick and CIMENT FONDU RESISTANCE - REFRACTORINESS 


< 





Ciment Fondu is manufactured by 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 


73 BROOK STREET, LONDON, W.1 Telephone MAYfair 8546 
You are invited to write for further details and photographic examples AP 53-1248 
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The shipment of this exceptional piece of machinery, 
weighing over 100 tons, presented its own prob- 
tems, but our organisation is geared for the handling 
of such traffic. The gap press, made by Hugh 
Smith & Co. (Possil) Led., for the Netherlands 
Dock Company, constituted the sole cargo of a 
specially chartered vessel. 












Whether your shipments are orthodox or unusual, 
we'll handle them with safety, promptitude and 
economy. 













No job too big for 


/s\rbuckle, Symith 


AND COMPANY LIMITED 
91 MITCHELL STREET, GLASGOW C.2. 


Tel.: CiTy 7080 (20 lines) Grams: ARBOR, GLASGOW. 


and at:—London, Liverpool, Southampton, Hull, Dublin, Manchester, Newcastle, Toronto, Montreal, 
Winnipeg, Vancouver and Lagos 






if 

















—the most versatile 
small pumps ever! @ 
‘ SPRINGS 














The unique design of the Girdle- 
stone ‘Seal’ range of centrifu- 
gal pumps enables them to be 
mounted and driven in many 
different ways, and their exclusive 
mechanical shaft seal arrange- 
ment makes them suitable for all 
water duties and for handling a 
wide range of solvents and corro- 
sive liquids. 





& 
Seal’ 
CENTRIFUGAL PUMPS 





Available in five sizes from 3?" to 
1}", with same shaft and flange 
dimensions for interchangeability 


of mounting. Constructed of 
cast iron, bronze or stainless e 
. 4 
e 
(ROCHDALE) 
Lt of Oe see D 


of couse! runt na 


Phone: 4692/3/4. G, iR 
. For fully informative leaflet, write to . a 
GIRDLESTONE PUMPS LTD. 


23 Davies Street, London, W.!. Telephone: Mayfair 1354 & 5317 


steel. Illustrations show the 
pump fitted as a Motorpump 
Unit and as a Direct-coupled set. 
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¥ 


Jones 


The new JONES KL 10-6 lifts 10 tons; manceuvres 
comfortably in confined spaces; has the mobility of a 
crawler machine on soft ground; and, with a sectional 
lattice construction jib, gives impressive lifts up to 70 ft 
(and beyond, with jury mast fitted). Power steering, 
4-wheel differential drive and ample all-round out- 

reach are standard features—together with the 

proved Jones direct mechanical transmission, 

giving precision load control, full engine 

power to all motions and remarkable 

economy in operating and maintenance 

costs. Our Technical Representative 

will give you full details of standard 

mobile, truck and rail mounted 

versions. 




















70 ft JIB 

3 tons 

at 17 ft 6in 
radius 


| 50 ft JIB 
¥ 4: tons at 15 ft radius 


30 ft JIB—10 tons at 10 ft radius 
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SI-ARC RECTIFIERS 






9 48 COPA RE RMESaE MERE: 


te a ae TI ins eis ‘ 


* 


2) MR.375 





Siiemetn ne. Le ii a 





I. 75-450 amps, with infinitely variable current control 
for manual welding. 


2. 2§-375 amps, with infinitely variable remote current 
control for manual welding. 


. 85-425 amps, with remote current control, specially 
designed for use with the SIGMA process. 


4. 120-600 amps, continuously rated for use with 
automatic welding. 


. 240-1200 amps, continuously rated for use with 
heavy automatic welding. 


6. 25-375 amps, of similar construction to _ the 
MCR.450. 


All sets are built in accordance with B.S.638:1954 where 
applicable. 


Quasi-Arc’s comprehensive range of metal rectifier sets on “a 
is the result of many years’ experience in the design of 
this type of equipment. 


Quasi-Arc - Fusarc - Fuserc/CO, - Urnienmelt - Sigma Heliene 








wa 









a 
















QUASI-ARC LIMITED + BILSTON + STAFFORDSHIRE 
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PATENT FLUID SEALS 


PATENT No. 734525 
U.S.A. PATENT Ne. 2,755,118 
CANADIAN PATENT No. 653368 (PENDING) 


High pressure sealing over long periods is ensured by 
Hallprene Patent Fluid Seals. These seals overcome 
certain disadvantages of normal “ U™ type packing 
rings. Handling damage and inward collapse of the 
sealing lips is prevented by a soft, pliable synthetic 
rubber filling. Under pressure, this filling forces out 
the walls, ensuring a perfect seal. 

Hallprene Patent Fluid seals are impervious to the 
action of hydraulic fluids. 
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Someone else 
not using 


KIDDE co. 


fire protection equipment 


THE WALTER KIDDE COMPANY LIMITED 
BELVUE ROAD, NORTHOLT, MIDDLESEX + Waxlow 1061 
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Conveying 
eesachinehilelit 


Cranes 
Lifting Equipment 


Aerial Ropeways 


POHLIG AKTIENGESELLSCHAFT - COLOGNE 
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THE BISON profile cutting machine combines versa- 
tility with a high degree of accuracy. It can carry up 
to three cutting heads and is available in two main 


cutting widths; also, the longitudinal cut can be ex- 

tended by adding extra sections of track. 
FO Interchangeable tracing heads enable work to be 
F o R EC S i 0 Ni carried out from wood or steel templates or drawings, 
making it suitable for repetition work or the one-eff 
PRO FILE CUTTING job. Whether using acetylene, propane or coal gas, 
precise regulation of the cutting speed ensures the 
highest degree of accuracy and eliminates further 

preparation before welding. 
The Bison is giving perfect results on a wide variety 
Our illustration shows the Bison of work in industry. For further information please 
in action at the works of Messrs. Sale, contact your nearest British Oxygen sales office. 
Tilney & Company Ltd., 
Wokingham, Berks. 


,=P-=~O Os we E39 = I > wheplenend 


British Oxygen Gases Ltd., Industriat Division, Spencer House, 27 St. James's Place, London, $.W.|. 
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RICE 















ICE & COMBE 


( leeds yb a tl. Telephone: LEEDS 75305 1, Queen Vio EC HYDRAULIC HINGED RIVETER 








= 


1.8" to 2” Gap. 20 to 30 tons power. 








Machi 
IT PAYS TO USE 


PYROLYTE sexi 
ae 


CEMENT 














Pyrolyte High Temperature Cement is made from 

‘ : ne Surface of firebrick pro- 
high grade chrome ore with small additions of other tected from sleg etteck 
compounds to promote plasticity and air-setting al tt 
properties. It has a very high melting point (1730°C.) 
and is chemically neutral. Pyrolyte is used for 
jointing all types of bricks including chrome- 
magnesite, chrome, alumina firebricks, etc. 


ms 











Pyrolyte provides an excellent protective 
wash for firebrick work. Illustration 
y shows a firebrick partly treated by a 
¥ F REFRACTORIES Pyrolyte wash and partly untreated. The 
\ J) 


absence of slag penetration on the treated 





EVERYTHING IN 
surface indicates the high slag-resisting 
properties of Pyrolyte High Temperature 


298 SA 
GENERAL REFRACTORIES LTD 2=2/sS20""" 
temperature of 1500/1550°C.) 


GENEFAX HOUSE: SHEFFIELD 10 - TELEPHONE: SHEFFIELD 31113 Write for fully descriptive literature 








AXIAL FLOW 

i 
oy 
N 
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12” dia. to 
15 ft. dia. 
MOVE AIR AT LOWEST COST 
@ High Efficiency Aerofoii Blades 
@ Guaranteed Output. 
@ Competitive Prices. 

Send your enquiries NOW! 


FREER FANS LTD. 


FLEET MILL FLEET HANTS Phone /48/ 














WELDED STEEL PLATEWORK 
PRESSURE VESSELS 










CYCLONES 
BEDPLATES 
ANGLE & FLAT BAR RINGS’ 


THAMES R° BARKING, ESSEX 


TELEPHONE: RIPpleway 3011-2 


































Made in ALL METALS, 
Our range of Weaving covers all grades 
from the FINEST WIRE CLOTH 
to the HEAVIEST SCREENING. 
ALD, and ARB. approved 


Please write for our Brochure, containing 

useful Technios! Information . 

PHIPP STREET 

LONDON £.C2 
N 











BIBBY COUPLINGS 


























THE WELLMAN BIBBY CO. LTD. 


PARNELL HOUSE, 25, WILTON ROAD, LONDON, S.W.1 


Telegrams COUPLINGS, SOWEST, LONDON. Telephone: ABBEY 1194 


THE ENGINEER 





I 
h 


Li) 


Ny ba 
Ml 


im in me 
Heit 
iit 










The **DUNHAM” Recorder. Bo 
Quick delivery on pressures up 
to 300 Ib. per sq. in. or vacuum 
with 24 hour record and 


spring clock. 


BUDENBERG GAUGE CO. LTD., 















<e es ¢ 


, HEATH NE MANCHESTER 












Tel: Av! rincham _ Pg 3G ae . 
ency House, i ., London, W.1. Phone: rard 4822-3. Grams: Pyrometer, Piccy, London 
_ siteatiatine 62 Robertson Street, Glasgow, C.2 dm BU. 35 
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Do you KNOW ? 





THE ‘CYCOL’? 
-a high-efficicncy centrifugal separator—designed to produce 
a high separation factor over a wide range and variety of 
dusis—collections of 95% can be guaranteed on particle 
sizes as low as 10 microns. Our technical staff will be pleased 
to advise on your requirements. 











THE AEROSOL-TURBO? 
—a new humidifier which has already proved of immense 
value to many industries from Textiles to Tobacco. The 
Aerosol-Turbo gives trouble-free, controlled humidification, 
without wetting or water tracking. May we demonstrate 
this machine at your premises? 

MADE IN BRITAIN 


Do you know that Walkers are here to solve ai! your 
air treatment problems? 


P M WALKER & CO 
(HALIFAX) LTD 


Aiexandra Works Hopwood Lane 
Halifax Tel : 60346 (5 lines). 





Manchester Roy! Exchange 
Pillar C 9 Fridays 
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Serving transport and Industry 











Salient Features of 
Clyde-Booth Design... 


GEARS & BEARINGS 

Designed for long life and quiet operation and made from 
high grade materials, Clyde-Booth gears and bearings have 
these advantages : 


Pinions solid with shafts ensures concentricity and 
eliminates keys. 





a 


Accurately cut involute gear teeth with corrected 
form where necessary to avoid undercutting. 


Gears mounted on short stiff shafts eliminates 
deflection. ; 








Gear tooth velocities kept low. 


Roller bearings mounted in cartridge housings 
facilitates inspection and maintenance. 


Cartridge housings carried in steel slab gear box 
side members ensure fixed gear centres and maintain 
correct alignment. 





. Clyde 73 ton Level Luffing Cranes at work on 
the Manchester Ship Canal. 


CLYDE CRANE & BOOTH LTD. CLYDE BOOTH 














Incorporating : 
Joseph Booth & Bros., Clyde Crane & Engineering Co , 
Union Crane Works, RODLEY, Leeds. MOSSEND, Lanarkshire. 
e: lines). Telephone : Holytown 412 (6 lines). 
Telgrams: "Cromes,” Rodley.. Telegrams: “ Clyde,” Motherwell. 
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THEY SET THE COURSE FOR RELIABILITY 


For Turbine Thrusts, Pedestal Bearings, 
Hydro-Electric installations, Motors, 

Generators, Paper Making and Extruding 

Machines, Pumps, Fans, Erc., Ecc. 


MICHELL BEARINGS Lro 


SOUTH BENWELL 
NEWCASTLE upon TYNE, 5 
Telegrams : MICHBEARO. Telephone : 3427 











SPECIALISTS IN 
FABRICATED MACHINERY 


General Sheet 
Metal Workers 


SHEET METAL SHAPES LTD. 
2 BELSHAM ST.,LONDON,E.9 
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It's high time 


we saw the 





about 


space heating 


Now is the time to see the G.E.C. about 
your heating; for the G.E.C. manufactures 

the widest range of industrial electric space 
heating equipment... to suit every type 

of installation scheme. And did you know 

the Company offers a free advisory service? 
Yes, the G.E.C. will plan schemes for you 
that add up to all-round economies... in layout, 
installation time and fuel consumption. 








‘Nightstor’ heaters— 


store by night, heat by day 
overhead radiant heaters— 
& * s for economical 


and immediate warmth 


INDUSTRIAL ELECTRIC | 20” 


give an even flow 


SPACE HEATING slid Sine Santee 


provide heat 
to measure from a wide 
selection of tube lengths 





For further information, write for publication H5 


Q 
vo 


THE GENERAL ELECTRIC CO. LTD, MAGNET HOUSE, KINGSWAY, LONDON, W. 





DREDGING PLANT 


To the Largest Dimensions and Capabilities 


PATENT CUTTER HOPPER DREDGERS. PATENT DIPPER DREDGERS. BUCKET 
GOLD AND TIN RECOVERY DREDGERS. 


DREDGERS. 





Hopper Barges, Screw Steamers, Side & Stern Paddle Whee! Steamers, Tugs, &c. 
New Buckets, Links, Pins, Gearing, etc., supplied for existing Dredgers 


FLE | ING FERGUSON, LTD. TWIN-SCREW TRAILING SUCTION HOPPER DREDGER “FITZROY ” 








FLOATING CRANES 








SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND built for the 
. ; “ ; * QUEENSLAND GOVERNMENT, FOR ROCKHAMPTON 
Phone :—Paisley 4121. Tele. Add. —’*Phaenix. Paisley. Dredging capacity : 1,000 cubic yards per ! 
London Agents: Messrs. Nye & Menzies, Léd., Capel House, 62, New Broad &t., E.C.2 Vessel can suck from its 800-ton hopper delivering to a distance of 1,000 feet, 
‘Phene—ienden Wall 4846 to a height of 16 feet. 








; | # 4p a”, 14 4! 4! | 2.' > | 4,'.& | 4! | 4 | Ai 
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SLEWS THROUGH 217 


LIFTS UP TO 3 TONS 


NO OUTRIGGERS 


MAXIMUM LIFT 19° 0’ 


MINIMUM HEADROOM 9’ 0” 


TURNING CIRCLE 35’ 0” HYDRAULIC CONTROL 








TELESCOPIC HOOK 


SERVO HYDRAULIC BRAKES 


FULLY SPRUNG CHASSIS 


LEGAL ROAD SPEED 20 M.P.H. 





Send for folder—TE 


TAYLORS OF SALFORD 


mobile cranes to you! 


from two to six tons 


Designers and manufacturers 
fF. TAYLOR & SONS (MANCHESTER) LTD. 
Phone: Pendleton 1341/2/3 


POWER ASSISTED F.W.S. 





142 BOLTON ROAD, SALFORD 6, LANCS. 
Grams: Components, Manchester 


ENGINEER 


The cure for 
DRIPSOMANIA. 


isa 
genuine 


tubilee 


Regd Trade Mark 





L. ROBINSON & CO. (GILLINGHAM) LTD. LONDON CHAMBERS, GILLINGHAM, KENT. TELEPHONE 52°° 





ELEVATORS 





COMPLETE HANDLING PLANTS 
SKIP HOISTS:CONVEYORS - BUNKERS 
ELEVATORS + BATCH WEIGHERS 


MECHANICAL EQUIPMENTS LTD. 


67-49 ST. PAULS STREET, LEEDS, | - TELEPHONE: LEEDS 31938 (3 LINES) 
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_ PRESSINGS - FORGINGS 
_ WELDED FABRICATIONS 
AND PROFILE CUTTING 
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NYLON BELT 


WITH CHROME LEATHER DRIVING FACE 





No less than 19 of the 20 largest manu- 
facturing firms in Britain use Miraclo and 
they do it because it pays them. Try one of 
these belts on the worst drive in your 
works and soon you will know why the 
Miraclo belt is so widely used by many 
Aas aS famous firms. 






Send for this free 12 page colour 
Brochure No. 100 from which 
thousands of Engineers have learnt 
HOW TO DESIGN A MIRACLO 
DRIVE. 


=a STEPHENS BELTING CO. LTD. WELLINGS. MALE & C° LT? 


SNOW HILL BIRMINGHAM 4 FALCON WORKS,CARTWRIGHT S™ WOLVERHAMPTON 
associated with IRA STEPHENS LTD. Ashton-under-Lyne ~- Lancs. 
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We specialise in intricate castings of all types and 
pride ourselves on the very high standard of pre- 
cision we attain. Small quantities of this type of 
work are acceptable, and the more intricate— 
the better. 


In addition to our Foundry we are equipped with 
an up-to-the-minute Machine Shop for accurate 
machining to the finest limits. 


We employ only the most highly skilled operatives 
and each order no matter how small receives the 
same individual attention. 


May we have your enquiries please. 


SAMUEL JELLYMAN LID 


CANNOCK FOUNDRY € ENGINEERING WORKS 
CANNOCK~: STAFFS 


TELEPHONE — TELEGRAMS CANNOCK 2188 
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RENOLD CHAINS 


for mechanical handling 
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Save space Save power increase pr oduction 
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RENOLD CHAINS LIMITED - MANCHESTER 
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METAL FINISHING 


—A QUESTION OF ECONOMICS 


OST metals are extracted from ores, usually the oxides of 
those metals. There is a tendency for the metals—exceptions 
being the noble metals—when exposed to return to their 

oxidised state. 

This is the basis of corrosion, i.e. the rusting of steel and ferrous 
metals and the oxidising of non-ferrous metals. 

All metals therefore need protection from the air and its moisture. 
This protection is given by various finishing coats. 

Metal finishing fulfils a dual purpose—it protects the metal from 
corrosion and it provides an attractive finish. The importance of quality 


r 


| 
| 
| 
: 


Galvanizing. Through much study, a 
number of special gas heating systems 
have been designed and developed to 
ensure even heating and maximum bath 
life, whether for continuous wire galvan- 
izing (illustrated) or varied jobbing work. 
Gas-fired plant, fully insulated and with 
the latest automatic control equipment, 
is producing economically, reliably and 
consistently, hot dipped galvanized wire 
meeting exacting requirements. (Photo- 
graph by courtesy of Richard Johnson & 
Nephew Ltd.) 


B.C.1 





is still often overlooked, although—no matter how good the product, 
no matter how much it crystallises technical ingenuity—customers will 
not wear a path to the sale room door to see a drab unattractive product. 


The cost of metal finishing may be quite considerable, in many cases 
exceeding the cost of the unfinished article. The finish on a motor car, 
a sewing machine, a refrigerator or a gas cooker, is an intrinsic part of 
its sales appeal. In all finishing processes—whether enamelling, electro- 
plating, galvanizing, metal spraying, phosphating, anodising—invariably 
at some stage in the process the question of heating tanks of liquid or 
baking a finish arises. In short, fuel is needed. 


Immersion Tube Heating. Development 
towards more efficient heating has led to 
the wider application of immersion tube 
heating. Hot gases are passed through 
tubes fitted into the tank, completely 
surrounded by the liquid to be heated. 
The advantages of such a system are 
many, and when new plant is required it is 
advisable to give consideration to this 
method of heating, for with such a system 
it is much easier to insulate all the 
exposed surfaces of the vessels. Most 
important of all, efficiencies have been 
raised to the order of 60/65°%,. 
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Gas is readily available in the factory; the quantity used can be easily 
measured On an industrial meter; it is of constant supply and declared 
calorific value; it can be easily applied for all heating purposes. 

All these qualities have led to the adoption of gas, a clean, con- 
venient heating medium. 


Gas Economy 

However, there is more in economic gas heating than leading a gas 
flame underneath a tank. Even today gas is used uneconomically, for 
the waste heat from a finishing shop employing unlagged and uncovered 
tanks can be considerable. There is no excuse for unlagged and non- 
insulated tanks—no manufacturer can afford them! However, any fuel 
requires the correct proportion of air to realise its total combustible and 
heat-giving content. Therefore every consideration must be given to the 
correct design of burner and air supply. Let us consider some vats 
installed by a Gas Board for anti-rust treatment of metal parts before 
storage. They are |’ 6” x 2’ 6” x 2’ deep, with a capacity of 50 gallons. 
Each is insulated with 1” of asbestos, and a suitable burner is thermo- 
statically controlled. The rest of the equipment includes a low pressure 
shut off valve and a constant pressure governor. The tanks operate at 
170°F and at night are covered to reduce heat loss. The average con- 
sumption of gas per day for the three tanks has been only 2.1 therms. 
Without these precautions the gas consumption for the same service 
might be 6 therms or more! 

Whatever the finishing process, Industrial Gas Engineers at the Gas 
Boards have spent much time in determining the most economical fuel 
utilisation. They pool their knowledge so that any manufacturer wishing 
to improve his product finishing line can obtain, quite freely, advice from 
the Industrial Gas Engineers at his Area Gas Board. 

Gas is a refined, smokeless fuel, and its waste is neither advantageous 
to the national economy nor to the industrial manufacturer. 

An important function of the Industrial Gas Engineers is their con- 
tinuous effort to reduce fuel usage in relation to output. 


oP 





The oxy-coal gas flame is used for spraying both metallic 
and non-metallic materials. The illustration shows 
pistol-spraying of a thermoplastic resin. 








Gas-fired air heaters serving varnish ovens. 


References 

Scottish Gas Board, Edinburgh 

Northern Gas Board, Newcastle-upon-Tyne 

North Western Gas Board, Manchester 

North Eastern Gas Board, Leeds 

East Midlands Gas Board, Leicester 

West Midlands Gas Board, Birmingham 

Wales Gas Board, Cardiff 

Eastern Gas Board, London, S.W.1 

North Thames Gas Board, London, W.8 

South Eastern Gas Board, Croydon 

: Southern Gas Board, Southampton 

Continuous dip-coating and radiant heat plant for the combined South Western Gas Board, Bath 
enamelling and heat treatment of furniture springs. The Gas Council, 1 Grosvenor Piace, London, S.W.| 





MR. THERM’S INDUSTRY IS LIVE AND VITAL . fesued by the Gas Council 
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CONTINUOUS FEEDING BY WEIGHT 


ILLUSTRATION SHOWS AN 
INSTALLATION OF FIVE 





SIMON 


PATENT CONSTANT 
WEIGHT FEEDERS 


BLENDING COAL BY WEIGHT 


FOR FEEDING COKE OVENS 


te ROBUST & ACCURATE ~- SIMPLE TO 


ADJUST 


te USERS STATE THE ACCURACY IS 


BETTER THAN 4% 


te UNAFFECTED BY CHANGING DENSITY 


OF MATERIAL BEING HANDLED 


te VARIOUS TYPES FOR DIFFERENT 


MATERIALS 


For further details write for Leaflet 562 





By Courtesy of THE STANTON IRONWORKS CO. LTD. 


RICHARD SIMON & SONS LIMITED 


PHOENIX WORKS ° BASFORD - NOTTINGHAM 


Telephone: 75136-7-8 


Telegrams: ‘Balance’ Nottingham, England 


SPECIALISTS FOR OVER 50 YEARS IN DRYING PLANTS & AUTOMATIC WEIGHING MACHINERY 





K/R.S.9 
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DRAWER SIZE 


11}” long, 5° wide, 3” high 
* 

OVERALL SIZE 

42° high, 36° wide, 12° deep 
ta 


Each drawer perforated, 
and with ona free divider, 


or plain-sided. 
Extra dividers 6d. each. 
54 cards free. 


STOVE ENAMELLED 
BRONZE GREEN 


£18 .O 


DELIVERED FREE U.K. 
Delivery from stock 
e 


SEND FOR SAMPLE DRAWER 
WITHOUT OBLIGATION 


N. C. BROWN LTD., creen wane steeLworks 


Tel: 69018 (3 lines, 


54 drawers like this 
make up our 
popular all-steel 


‘B4' DRAWER UNIT 
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They take the honours! 


Built by specialists, Alfred Allen Tanks and Vessels, 
Hoppers and Chutes cover a wide range of industrial needs. 
Because they are well made in every respect, embodying 
first class workmanship and attention to detail, every iob 
can be relied upon to give long and satisfactory service. 


ALFRED ALLEN & SON LIMITED 
Lower Gornal, Nr. Dudley 


London Office: 23 Lawrence Lane, E.C.2. Tel: MONarch 2978 





























 — 
ae 


‘A 











Siaisome: 








AlaS7A 


~— 





y) 





















Jan. 3, 1958 THE ENGINEER 


, for steam temperatures up to 550° C 







Wlkart 


Cast Steel Steam Turbine Casings, made of GS-20 MoV 63 





Steel Castings 
up to 400 tons cast weight 


Steel Forgings 
up to 150 tons ingot weight 


of alloyed or non-alloyed, open-hearth or 
electric steels for all engineering purposes, 
rolling mills and other industrial plants, 


highly stressed parts 

for steam, gas and water turbines, for elec- 
trical engineering, for the chemical industry 
and many other manufacturing fields 

made of high-alloyed electric steels or 
BV-Vacuum Steel 


Fine and Plain Carbon Steels 

wear-resisting steels, rust and acid-resisting steels, 
steels for high temperature service, 

drawn and cold-rolled steels 

Drop Forgings for cars, trucks and trailers, 
engines and apparatus 

Wheelsets, Springs, Rails, Switches 

for trams and railways 


fir Gusstahifabrikation 4G. BOCHUM 


Representatives: 
THE STAHLUNION COMPANY LIMITED 
61 Pall Mall, London, S. W. 4, 

Telephone: Whitehall 5345 (7 lines) 





Pi Gf 


Steam Turbine Rotor of N iCrMoV- Steel, Finished Weight 94 400 kg, forged from @ a 1 150 tons heavy ingot which was 
cast to the Bochumer Verein Vacuum Process 
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TUBE 
EXPANDERS 


FOR ALL PURPOSES. 

As supplied to the 
Admiralty, British Electrical 
Authority, 

Railways, Oil Refineries, 
leading Boiler Makers 


and industrial users. 





LEADING TUBE EXPANDER 
MANUFACTURERS FOR OVER 70 YEARS 




















REGD. TRADE MARK 








HYDRAULIC 
CONTROL 


SAWING 
MACHINES 


Unique in design. Proved 

in practice. One simple setting 

~. and it’s capable of dealing with any 
i section within its range 

* with blades of one pitch of 

' tooth. The blade commences and 





YOU INCREASE 
THE PRESSURE 
TO SUIT 

THE SECTION 


aS finishes each cutting stroke 
with no pressure whatsoever. 
What a saving in blades! 








FAMOUS FOR SPEED 
ACCURACY AND RELIABILITY 


CHARLES WICKSTEED & CO (1920) LTD. * KETTERING. Tel: Kettering 3113 
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oball 


BALL BEARING SLEWING RIMS 


Double row, 
threeparted ball bearing to stand high 
axial forces and high tilting moments 
No central pivot bearings 

any more 
ae ee Ma es Ge 


Rothe Eide 


DORTMUND 


































Want to build to a budget ? Then you 
will find that our 90 years’ experience 
in the design, fabrication 

and erection of Structural Steel- 

work will enable us to meet your 
needs—however ambitious or 

modest. Do you employ an 

Architect or Consultant Engineer ? 
We would be delighted to co-operate 


with them. Just let us know k 


ue x Bore, 


what you want — leave the rest to us. 


FABRICATED 
SUPPLIED 

AND ERECTED 
Pe eas 







We have the plant, 
the experienced labour 
and all the facilities 
you will need to tackle 
any job—anywhere. 

ESTABLISHED 1867 : 


WALSALL’ STAFFS - Tel: WALSALL 3136 


London Office: 66 Victoria Street SW1 « Tel: VIC 3926 
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FORGED STEEL PIPE FITTINGS 


——— pe an 8.8.T. P.T. or 
oa ch inelybéene 

rome m or 
stainiess steel. 
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C.W.P. non-shock 
2000 ibs series 
3000 Ibs series 
6000 Ibs series 


NG 
FORGED STEEL UNIONS 


integral seats or inserted 
stainless steel, chrome 
molybdenum or bronze. 


WALTER SLINGSBY 
& CO. LTD. 


RAILWAY WORKS, KEIGHLEY 
"Phone: 3749 ‘Grams: “Malleable Keighley.” 


























More accurate 
than human skill 
Ss itself........ 


Hydraulic Control of motion 





Paradoxically, the product of human skill is more accurate 
than human skill itself. This is particularly so in the case of 

Savery Hydraulic Pumps. Countless thousands of Savery 
Pumps are in use throughout the world working with precision 

that neither human skill nor other means can match. 

Next time you’re considering control of motion remember 

Savery Hydraulic Pumps first. Savery Pumps can be 
supplied with fixed or variable delivery. 


FOR FURTHER DETAILS OF 


eeemeese: SAVERY HYDRAULIC PUMPS 
G:CLANCEY LID. WRITE TO 


UDB DAANE DI VeOeonEE [THOMAS SAVERY PUMPS LIMITED 
BRACEBRIDGE STREET - BIRMINGHAM 6 


Telephone: ASTon Cross 1316-7 


4 
TELEPHONE: CRADLEY HEATH - 694]ll - 2 - 3 
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Resiliency 


The severe shocks imposed upon gears 












when rail points or crossings are tra- 
versed at high speeds require the de- 
sign to be moreexacting than in normal 
industrial gears. Gears of the rubber 
resilient type illustrated, protect motor 


armatures against impact shocks and 
vibration, thus lengthening the life of 





the traction motor. 


Deshoort 


eT ROM 'On GEARS 


Large numbers of these gears have been supplied to leading 
railways, and are operating with reliability and efficiency. 


METROPOLITAN -VICKERS 


ELECTRICAL C¢ LTD TRAFFORD PARK 





An A.E.]. Company 


Kiweot 


Metrovick Gears for Traction Service 
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A — «FILTE R Si. 


all Industrial purposes 
SIMPLE - EFFICIENT - ROBUST ond prc Se 


Plenty Filters are made in a range of sizes 
from |" bore to 24" bore, suitable for all pressures. 








NO tools are required when dismantling for 
cleaning purposes, NO gas pockets can collect in the 
filter and NO spillage can occur when opening. 


Write for folder giving full details 


LENT 


FILTERS 





PLENTY & SON LTD 


NEWBURY, BERKS. 
Telephone: NEWBURY 2363 (4 lines) Telegrams: Plenty, Newbury 





a reputation built on 
industrial achievement 


* you look through a list of insulation contracts completed in recent years by Newalls you 
will see that they relate to many of the most important industrial enterprises undertaken 
since the war. In such a list will appear power stations, oil refineries, chemical works, 





cold stores, as well as many other plants where effective thermal insulation has been 
put to profitable use. Nor are our products confined to this country. For example, some 
600 tons of thermal insulation material was supplied by Newalls to the British Petroleum 
Company’s refinery at Aden. 

Such a record can only have as a basis reliable and proved insulation materials 
combined with an unusual skill in the business of applying them. 

Newalls (Reg’d Brand) range of insulation materials covers all temperature requirements 
from minus 300° F up to over 2000°F, Comprehensive technical publications are available 
dealing with every aspect of thermal insulation and will be sent to you on request. 








INSULATION 


INVESTMENT Newa, S 


BEGINS WITH 








NEWALLS INSULATION CO. LTD. Head Office: WASHINGTON, CO. DURHAM 
A member of the TURNER & NEWALL ORGANISATION 

Offices and Depots at LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE 

BIRMINGHAM, BELFAST, BRISTOL & CARDIFF. | Agents and Vendors in most markets abroad 
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STAINLESS STEEL STRIP 







DD Wy 


Cold Rolled Strip. 


Stainless Steel Wire. 


COLD ROLLED 
STEEL STRIP 


Stainless Steel Strip. 


High Strain Carbon Steel Wires. 


Bright Steel Bars. 


BRIGHT STEEL BARS . 


STAINLESS STEEL AND HIGH 
STRAIN CARBON STEEL WIRES 


Arthur Lee & Sons Ltd., Trubrite Steel Works, Meadow Hall, Sheffield. 
Telephone: Sheffield 387272 London Temple Bar 7187/8 Birmingham Central 6801/2 
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MANUFACTURERS OF ELECTRIC 
AND FUEL FIRED FURNACES 
FOR FERROUS AND NON-FERROUS 
HEAT TREATMENT, POTTERY 
KILNS AND GLASS LEHRS. 


Presses with 
inbuilt Dependability 


ALUMINIUM: Continuous Biller and Slab Fur- 
maces and Batch type Heat Treatment Furnaces. 


FERROUS 
AND NON-FERROUS 
HEAT TREATMENT: 


Roller Hearth Mesh Belt 
and Bell Type Furnaces 
for Bright Annealing, Brazing and Sintering. 


' PRESS TYPE ,; OC.10 , MF.14 | UF.16 LN.24 YV.34 
Wits. 


| RATING: TONS 150 | 650 | 1500 
A selection from [CRANK DIA. ins. | 4% | 8 | Bi 2S 
the range of [BETWEEN SIDESins. | 75; | 63 | 10 | 
CWw.d RR FR a I a 

ann Tee -W. double- _SLIDE Fto Bx Rto Lins. | 30x68; | 42x54 | 54x99} | 63x99 | 70x 120 

GENERAL HEAT TREAT. | cronk presses [BED Fto BxRto Lb ins.| 36x72 | 60x61 | 60x 108 | 76x108 | 70x 129 

ee | | CUSHION: TONS | 28 | SO | sf | 101 150 


COWLISHAW, WALKER & CO. LIMITED 


Biddulph, Stoke-on-Trent Telephone: Biddulph 3254 Telegrams: Cowlishaw, Stoke-on-Trent 
London Office: 17 Victoria Street, $.W.1. Telephone: ABBey 6693 


TOOL ROOM LEAD AND 
FURNACES SALT BATHS 


=~ waggons 
timber 
| okey: § 4M =3 Con 


MACHINES, AND QUENCH GEAR. 


rs . * 
GENERAL PURPOSE HEAT TREATMENT ee : 3 
FURNACES WITH AUTOMATIC CHARGING —S E l e  &- { ¢ | & rs | p S t re | n 


0) ee Oh en a 2 Ol ce ee oO 


Mic DONALD FURNACES Bip : 5 000 LB. STARTING PULI 5 HP MOTOR INCLUDED 
DAWLEY BROOK, : sig AIRES PULLS 100 TONS OF WAGGONS SAFELY, ECONOMICALLY 
KINGSWINFORD, STAFFS. f 
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Gas and Arc application 


For the many hard surfacing purposes where 
anti-corrosive properties are not essential, 
DANELLE provides a most economical and 
efficient process. 

DANELLE can be applied either electrically 
or with an oxy-acetylene torch, and has a 
wear resisting surface with a life of ten to 
twenty times that of hardened steel. 

The contour of the deposited metal is flat with 
the result that pronounced savings are effected 
in grinding and finishing, particularly as no 
special grinding wheels are required. Ease of 
application is another advantage—a welding 
outfit and hand grinder are the only 





Danelle hard 


equipment necessary and existing steel tools 
and machines may, therefore, be serviced 
“on the spot.” 

DANELLE has been developed and im- 
proved over many years and on a wide range 
of applications in an endeavour to bridge the 
gap between hardened steel and Cemented 
Carbides. Since its introduction its value has 
been well proved in many industries where 
the servicing of tools and machinery is an 
ever recurring item of heavy expenditure. The 
neat, practical 7 lb. pack is a convenient and 
economical unit for both large and small 
users. 
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Danelle 


flows easily 
foa 
smoother 
deposit 


This new, low-cost hard surfacing 
rod incorporates all the essential 
hardness characteristics, cuts grind- 
ing and finishing times and needs 


only minimum basic equipment. 


=m fer 


DANELLE ORDINARY 


These diagrams show the difference in shape between 
normai welded deposits and that of DANELLE when 
using an extended flame. 


YOUR GAS FLAME:— 


0) ae Be 








For full depositing instructions for GAS and ARC 
application send for leaflets and samples. 


surfacing rod 


Write for descriptive literature and samples to: DANITE HARD METALS LIMITED, CARR HILL, DONCASTER. Phone: Doncaster 2294/5 and 4010 (10 . lines) 


we 








a Rockford 114 in. power take-off and 


ch unit on 2 Perkins 4-cylinder diesel engine 
PF-90 Bituminous Paver Finisher. This 
any width from 8 ft. 


This illustration shows 
‘over-centre’ clut 
on the Blaw Knox 
interesting machin 
to 13 ft. 

At right, 2 tYP 
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ROCKFOR]) CLUTCHES « POWER TAKEOFFS 
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ical Rockford power-take-off unit. 
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Originators of the Drum Type Magnetic 
and Combination Separators. 
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%& BRITISH MADE., Patent Nos. 603083 and 731655 


* Increase production 

* Lower maintenance costs 

* Save coolant 

* Lengthen tool life 

* Reduce machine wear AND shut- 
down time 

* Vastly improve finish 





RANGE OF SIZES 
SizeNo. 0 1 2 4 7 10 


Imp. Galls. 
Per min. > 1° 20 41 72 103 





Seen sanennaae 





@ MODEL Nos. 7 & 10 READILY ADAPTABLE FOR 
BULK SERVICING OF GROUPS OF MACHINES. 


DEVONSHIRE HOUSE VICARAGE CRESCENT 
BATTERSEA LONDON SW 


PHONE BATTERSEA 8886 (8 lines) 














ABBOTT &CO. 


(NEWARK) LTD. 
Newark Boiler Works 
NEWARK NOTTS 


























Hew PEAK PRESSURE 


NDiCATO-R 


PEAK and COMPRESSION 
PRESSURES 

are shown automatically, 
accurately and quickly. 


ADVANTAGES: 
PERSONAL JUDGMENT ELIMINATED 
RARELY REQUIRES CLEANING 
NEGLIGIBLE FRICTION 
NO NON-RETURN VALVES 
STATIC CALIBRATION IS ACCURATE. 
To 1,500 p.s.i—for Cylinder 


To 15,000 p.s.i—for Fuel Oil 
Pressures, 






(OBBIE: 
MEINNES 


DOBBIE M‘INNES LTD 


BROOMLOAN RD GLASGOW SWI 


at SOUTH SHIELDS - LIVERPOOL LONDON 





A feature of 
post-war 
development is 
the remarkable 
expansion of | 
the science of 





electronics in 
its application 
to industry, 
commerce and 
research... 





Hectronic | 





Engineering 


‘ELECTRONIC ENGINEERING’ 
brings to the reader every month 
instructive articles by leading 
authorities on the more 
important advances in electronics 
and news of their practical 
applications to industry: also 
descriptions of new instruments 


and equipment. 


Price 3/- 
Monthly 


Subscription 36/- p.a. 
or $5 (U.S. or Canada) 


PUBLISHED BY 
MORGAN BROTHERS 


(Publishers) LIMITED 
(Proprietors of THE ENGINEER) 


28 ESSEX STREET, STRAND, 
LONDON, W.C.2. 
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eLIMINATE 6 


~ SPIRATUBE 


Chemical workers stay fit and fresh with Spiratube ventilation—either 
pressure or exhaust. No need to fabricate unwieldy, permanent 
ducting at every fume source. Spiratube can be installed quickly and 
easily and moved from vat to vat, or room to room, as 
required. Light, tough, flexible, retractable (*It’s easily 
carried) Spiratube is the new, versatile ducting with a 
hundred applications in industry. An illustrated technical 
brochure gives you all the facts and figures. Send for 
your copy today. 








*Spiratotes - simple carrying frames - 
enable one man to handle 75 feet of 8" 
ducting easily. 


FLEXIBLE DUCTING LIMITED 
403, SHUNA STREET, MARYHILL, GLASGOW, N.W. 


Telephone: MARyhill 3729 Telegrams: FLEXIDUCT, GLASGOW, N.W. 
An associate company of George Maclellan & Co. Ltd. Established 1870 




















GREY IRON CASTINGS 
trom 2 OUNCES to 


In the production of Grey Iron Castings we 
have concentrated on these four vital points: 
accurate moulding to specification; unvarying quality 
throughout the run; clear finish and excellent machining sur- 

faces; competitive prices. We shall be pleased to advise you on any 
particular castings problem. Our long experience is at your service. 







this A.B. is a 
tough old salt 


7% ALUMINIUM BRONZE has all 
the traditional Naval qualities. That’s 
why Lanarkshire make so many A.B. 
bolts, for they stand up to really hard 

wear and offer a high resistance to 

sea-water corrosion — just like any 
good sailor. On or by the sea, and even 
far inland, on chemical plants, oil 
refineries and electrical installation 
work there are many uses for a 
material of 45-55 tons tensile strength, 
which is not troubled by temperatures 
of 300-406° C, and is immune from 
dezincification. For the technieal 

it is Aluminium Bronze D.T.D.197A 
and B.8.2033. For those who 

a like to keep things simple it is a 
matter of asking Lanarkshire for A.B. Bolt. Aye, Aye, Sir! 


Black, bright, non-ferrous bolts and nuts, and high tensile 


LANARKSHIRE 


Sour Linitres 


LANARKSHIRE BOLT LIMITED 
Hamilton » Lanarkshire - S¢ * Tel : Hamilton 1241-4 











S. MOLE & SONS (23, i2") LTD. 


BOTT LANE LYE STOURBRIDGE «+ WORCS. 
- Phone: LYE 2557/8 
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RIGIVA 








A U20 Milling Machine, milling a traverse shaft for a food- 
preparing machine at Silent Machine and Enginoering Company. 





tOTHER MACHINES IN 
THE RIGIVA RANGE 
of universal millers 
vertical millers & 
cam millers are 
detailed in the 
Rigiva catalogue. 


Excellent examples of 
first class modern 
workmanship giving 
accuracy and operational 
efficiency with low 
maintenance costs. 


Sole selling agents for United Kingdom 


THOS. W. WARD LTD 


ALBION WORKS -: SHEFFIELD 


PHONE: 26311 (22 LINES) GRAMS: FORWARD SHEFFIELD 


LONDON OFFICE: BRETTENHAM HOUSE LANCASTER PLACE STRAND W.C.2. PHONE: TEM. 1515 
GLASGOW 


MACHINERY SHOWROOMS ALSO AT — SILVERTOWN 


MILLING 
MACHINES 
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moe \Smedifyy san 
PAN GRINDING MILLS 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. PS 
Belper. Derbyshire. 
Telephone: Belper 12 








‘ 





HAMMERED OR 
HYDRAULIC PRESSED 








FORGINGS 
ase | 


BLACK OR MACHINED 
TO 24 TONS 





* 
INCE FORGE CO. WIGAN 


PARKS FORGE LTD 
PROPRIETORS 














BRAND NEW 
BALL & ROLLER 


BEARINGS 


> IN STOCK 





NM MORE THAN 4.000 TYPES 


BRITAIN’S LARGEST STOCKS 


Scockists of : Homann, R. & M., S.K.F., F.B.C., 
Pollard, Timken, Torrington, Hyatt, M.R.C., N.D., 
Fafnir, Fag., Riv, Steyr, G.M., S.R.O., A.K.F., Ona, 
Giustina, Ecc., Ecc. 


Suppliers to Air Min x piaery of Suppiy, 
Admiralty, National Coal’ Board, Public Utility 
Undertakings, Overseas Governments, Etc., Exc. 
Exporters to all pares of the World. 
Write for New Stock List. 





er i+ 







«_} thet it 

ai ip Led *Y 

“ee F mais 
<a 


CLAUDE RYE BEARINGS 


55. 895-92!) FULHAM ROAD, LONDON, t.W.6 


BRITON FERRY 


REMOW NM G174 (ERT. 24) TELEM 2-848) 














ROSE’S EXPANSION PIECES 


PRESSED STEEL BELLOWS TYPE 
IN MILD AND STAINLESS STEEL 


UUUUU UUUUU 








sal 





Send for Bookier 
also AIR RECEIVERS, CHIMNEYS, TANKS, PIPE WORK, PRES- 
SURE CYLINDERS, AND FABRICATED STEEL PLATEWORK 


BRITISH APPLIANCES MFG. CO., LTD. 


DOLLY LANE, LEEDS, 9 
Telegrams : STRUCTURAL LEEDS 9 


Enquiries Solicited 


Telephone: 30725-6 



















For all Purposes 


MILD STEEL, STAINLESS STEEL, 
COPPER, BRONZE, BRASS, ETC. 
SPECIALISTS IN ROTARY 
SCREENS, ELEVATORS, 
STORAGE WASHERS FOR 
SAND AND GRAVEL. 
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ee  VEE-REG  ||DO YOU KNOW YOUR PRESENT 
: Regulating/Stop STEAM RAISING COSTS? 
GLOBE VALVES 


FITTED WITH May we investigate without charge? 


‘V’ PORTED STAINLESS 
STEEL LACK SEAT “TURBINE” FURNACES 
In shine tees > ‘ 
for Pressures wp burning small slack coal efficiently and 
800° F. smokelessly will show a definite saving 


in steam raising costs 


WRITE FOR CATALOGUE TO :— 


THE BRITISH STEAM SPECIALTIES LTD. 
FLEET STREET TURBINE FURNACE COMPANY LIMITED 


LEICESTER 














238b, Gray’s Inn Road, London, W.C.|I. ’*Phone: TERminus 4365 


S : F R 0 K : ° z array i Tw ses caw en ragga 


” | J, W TEALE, LTD. sais 
Diesel Phone: North Cariton 289 ams 


Engines 
Main Propelling 


Diesel Engines TEALE'S 
in powers up to FOR 


MECHANICAL HANDLING 
1,200 H.P. — 
THE NEWBURY 


DIESEL CO. LTD. 
NEWBURY, BERKS 














“oe 











: > 
‘ 
iar 





< "THE JOINTING MATERIAL WITH THE Si, A 


Proved by many leading industries to give complete 
resistance to oil, petrol and most industrial solvents. 
Permanently flexible, non-spreading and with excellent 
recovery properties, Neo-K-Tex is today’s most reliable 
~ SS jointing material. Supplied in sheets in a large range of 
see special-p e quantities and gauges, or cut to any 
“aes” required pe, for gaskets, washers, mouldings etc. 


RESISTS . 
yore PETROL, aul KAUTEX LID 


INDUSTRIAL SOLVENT / 
WATER. 4 
























ELSTREE WAY, ELSTREE, HERTS 


Telephone : Elstree 1777/8/9 and 1770 






~~ ae 
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MAVITTA 


DRAFTING MACHINES 


A complete range of Drafting Machines for Boards up to 50 feet 
long, both vertical and horizontal. 


Adjustable Drawing Stands and Boards. 
Mathematical Scales in various materials. 
Surveyor’s Rods. 

Isometric Projection Machines. 


THE MASTER—Alatest in our 
range—Linkage by steel bands 
and pulleys—360 degrees rota- 
tion of index head—automatic 
location of main angles by press 
button through knob—quick re- 
lease of head for lining up to 
drawings — counterbalanced for 
vertical use—modern styling and 
high quality finish. 


FULL CATALOGUE 
APPLICATION 


ON 





The MAVITTA DRAFTING MACHINES LTD. 
HIGHLANDS ROAD - SHIRLEY - BIRMINGHAM 


Phone : SOLIHULL 2231/2 Grams: Mavitta, B’ham 
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Portrait 


of 
a Welder... . 


At least that’s how Dad sees 
him, because Dad’s a welder 
himself and wants young John 
to follow that craft when he 
grows up. 

So though he doesn’t realise 
it now, young John is on to a 
good thing. He'll get the 
benefit of Dad’s experience. 
And one thing he’s sure to be 
told is to use §.I.F. products 
in every welding job he does. 
‘** There’s nothing to beat ’em,” 
says Dad. ‘‘ There’s thirty-one 
different rods in the S.LF. 
range and each one isa winner.” 


You can find out about the S.LF. range 


by writing to 

SUFFOLK IRON FOUNDRY (1920) LTD., 
STOWMARKET, SUFFOLK 

ENR3) 














your interests 



















The P.M.G. SLIDE LOCK GUARD gives certain 
safety to the operator. The ram is instantly 


stopped if the hand is in danger. 

Can be fitted to all hand and foot presses. Please 
call, write or telephone for i!lustrated literature. 
No. 18 


PRICE MACHINE GUARDS LTD. 


Powke Lane, Old Hill, Staffs. 


Telephone: Cradley Heath 66423 
Telegrams: ‘“‘ Prigard” Cradley Heath. 











AUTOMATIC PUMPING 


‘“ Ihe 
cncadier OR VACUUM TRAP 


For automatically lifting water at any temperature from low pressure 

and head to a higher pressure and head. 

Also “The Lancaster ’’ Pumping Trap will drain condensate from 

vessels in which the steam pressure is below atmosphere, and if required, 
will lift it into overhead tanks or condensate mains. 


LANCASTER: TONGE LTV 


PENDLETON MANCHESTER- ENGLAND 


Telephone: Pendleton 1484 15/6 
Telegrams Pistons, Manchester” 
























DETAILS 
VARIABLE 
OIL VALVE 


SCHIELDROP &@ cCo., LTD., STOTFOLD, BEDS. TEL: 280 






ASK FOR 
OF THE 















Set oil to air ratio at 











Schieldro 


PATENTED SELF =F Grok 







maximum and mini- 
mum with two adjust- 


ments only. No “trial 
and error.”’ 
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Whats ina tubeX 


ln 


Rather more than meets the casual glance 
when it’s S.G. Gilled Tubing. Points that the 
naked eye would miss, that none the less show 
up in such important factors as high gill 
efficiency, low air pressure loss, performance 
under adverse conditions. 

This technical superiority, coupled with low 
prices made possible by high output, makes the 
use of S.G. Gilled Tubing the economical 


ma 


answer to an increasing number of heat 
exchange applications. 


if 
/ TAA F 


As the leading specialists in the gilled tubing 
field, with design, testing and manufacturing 
resources equal to the best in the country, the 
service we offer Is unrivalled. Tubes supplied 





with gills of several types, in various com- 
binations of ductile metals, to standard 





dimensions or to special needs. We also build 
all types of heat transfer equipment ; to your 
design or designed by us for you. Our Technical 
Dept. is entirely at your service. 


GILLED TUBING =. 


SPIRO-GILLS LTD., HEAD OFFICE AND WORKS: LONDON ROAD, PULBOROUGH, SUSSEX. Tel: PUL. 2401-5 
TA3TIO 











Sa Mic ¥ thie LOA 


olaserhe tects 
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AGENCIES 


BUSINESSES and PREMISES - TENDERS 


Lineage Rate. be sg! line of approximately 6 words. 


Inch Rate. 
There are fe 


* DIRECTORS - PARTNERSHIPS - 
PATENTS - BUSINESS OPPORTUNITIES - 


r single column inch and pro rata. 
rates (j.e., not on a pro rata basis) for advertisements of 4-page 








THE ENGINEER 


CLASSIFIED ADVERTISEMENTS 


SITUATIONS VACANT - EDUCATIONAL 
MISCELLANEOUS - PUBLIC APPOINTMENTS 


Minimum 16/-. 


12 lines to 1 inch. 


(12 column inches) and upwards, e.g., t-page £25 10s. 4-page £48. Full page £90. 


Series Discounts. For advertisements 1 inch and upwards. 


AUCTION SALES - FOR HIRE - 
DRAWING AND DESIGN SERVICES 


Lineage Rate. 
Inch Rate. 


121 


MACHINERY, etc., WANTED - SITUATIONS WANTED 
* FOR SALE + SUB-CONTRACTING 
3/6 per line of approximately 6 words. Minimum 14/-. 
42/- per single column inch and pro rata. 


12 lines to 1 Inch. 


There are reduced rates (i.¢., not on a pro rata basis) for advertisements of 4-page 


(12 column inches) and upwards, e.g. 


6 insertions 5%. 13 insertions 10%. 


» t-page £22. 4-page £41 10s. Full page £78, 


26 insertions 15%. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 


Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, 


Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 
Use of Box Number. 2/-, which includes forwarding of replies. 


Copy Dates. 


Friday for publication on following Friday. 


**Run-on ”’ and ‘‘ Semi-Displayed "’ advertisements b 


y noon Tuesday for publication on Friday same week. 
All advertisements three days earlier if proofs are required. 


** Displayed 


for an illustrated advertisement it is a 4-page (12 column inches). 


"and “* Iilustrated "’ advertisements by noon 


Advertisements for publication should be addressed to :— Classified Advertisement Dept., “ The Engineer ’’, 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENtral 6565. 





PUBLIC APPOINTMENTS 


ROYAL AIRCRAFT ESTABLISH- 
MENT TECHNICAL COLLEGE, 
FARNBOROUGH, HANTS 





LECTURERS 





Applications are invited for the following vacancies 
in the — selective Colle; z: 
: LECTURER IN AIRCRAFT STRUC- 


LECTURER IN ENGINEERING 


Candidates should hold University Degrees o 
equivalent, and preferably have some industrial 


and/or teaching experience. Candidates for Post 1 
should be capable of accepting the responsibility for 
the teachi Of the sublect for the final B B.Sc. (Eng.) 


London University, Higher a Certificate, 
A.F.R.Ae.S., and possibly Di 
Candidates for Post 2 a Segye «oe 
ing, organisin teac! su 
= the Coll 4 A new Hi National Certificate 
scheme is being devised to train design engineers. 
A suitable successful candidate for Gither oof the 


ot ble of 


above posts may be invited to accept Ss tiditional 
duties Pr O.C. College Experimental Flight Testing 
Training, for yp me a special additi allowance 


may be paid. candidates will be invited 
to — Pro as soon as possible. 

The salaries payable are in accordance with the 
Burnham Scale for Teachers in Technical Colleges 
and-are subject a the a Superannuation 
Acts. accordance 


salary with 
on scale le £1200 by £30 to £1350. 
ils and application forms from the Principal 
of College, to whom completed forms should be 
returned. E9616 





NORTHAMPTON COLLEGE OF 
ADVANCED TECHNOLOGY 
LONDON 


ST. JOHN STREET, E.C.! 





CIVIL AND MECHANICAL ENGINEERING 
DEPARTMENT 





LECTURERS 





Applications are cpm opt the ne appoint- 
ts, t mence as 

ma) L ECTURERS in 2 MECHANICAL ENGI- 
NEERING or CIVIL ENGINEERING subjects, 
with particular reference to Mec of Machines, 
Applied Thermodynamics, Strength of Materials or 
Theo of Structures. 

Aooieants should be qualified to teach to the 
standard of the London Degree in Engineering, 
Diplomas in Technology or Higher National Certi- 


Scale : £1236, , sising to £1398 p.a. 

(b) ASSISTANT LECTURERS (Grade B), for 
the earlier years of the above courses and to assist 
in other classes ; one required mainly for Engineering 
Drawi 


Scale : £686, rising to £1073 p.a., with considerable 
additions for qualifications, taining and industrial 
or teaching ex: 


Further 7 and forms of application are 
obtainable from the Secretary. TAIT 
Ph.D., B.Sc. (Eng.), M.LE.E., 
E9653 Principal. 





ENGINEERING TEACHERS FOR 
NEW ZEALAND 





are invited from well-qualified 
rn HERS. of ENGINEERING —— = for 
Service in New Zealand. 


Locations will be decided later, yee dey will probabil 
in the main centres of population (A: oa, Welling. 


hurch 
Salaries will ran from about £1100 to about 
£624 per annum for a 


png sod ife is not earning. 
wi 
Fares and expenses to to New Zealand oot = 
licants, 
a Is serve for three years in the New 
Zealand teaching service. 

Further pore tw tion and application forms are 
obtainable from the Office of the Commissioner 
for New cacy Ht Strand, W.C.2, 

ing reference 1 
TC plaions close on 31st January, 1958. - 


PUBLIC APPOINTMENTS 





CIVIL SERVICE COMMISSION 





ROYAL MILITARY COLLEGE OF SCIENCE, 
SHRIVENHAM, BERKSHIRE 





ASSOCIATE PROFESSORS 





The Civil Service Commissioners invite applications 
from men of high standing in their subjects for the 
following New Associate Professorships under the 


“a De 
ASSOCIATE F PROFESSOR in the Department 
of ‘CHEMISTRY, with special interests in Pure 
emistry. 

(b) ASSOCIATE PROFESSOR in the Department 
of CHEMISTRY, with special interests in Metallurgy. 

(c) ASSOCIATE PROFESSOR in the Department 
of CIVIL AND MECHANICAL ENGINEERING, 
with special interests in Armour and Protection, in 
Blast Effects on Structures or in related subjects, coche 
as Concrete Technology or Aircraft Structures 

Appointment in April, 1958, or as soon as possible 
thereafter. 

The College prepares about 200 officers for Degrees 
in Engineering or Science (Mathematics, Physics 
and Chemistry) ) of the pr tte 1} of London. There 
is also.a wi courses at post- 
graduate level for more A. officers. 

The Associate Professors are poe to engage in 
research and to advise on the researches of others. 
Good instructional and research facilities are avail- 


able. 

Salary : £2000 to £2300. S salary above 
the minimum in approved cases. Posts are pen- 
siona' 

Secondment ae. and transfer to, the Scientific 
Civil vs Sesyion. may 

liege is ph possibility, after a 
bt. nme of houses at Te for married men ; 
quarters in residential officers’ mess at a charge for 
sin, pane. 

her particulars, eatin a — about 
od Gobtpa may be cbamned 2 oss ts Wid Burienie 
Commission, Scientific Branch, 
Street, London, Wil, quoting No. 3 54996/58. ce 
cation forms to be returned by 3ist SaaEey | 19 





QUEEN MARY COLLEGE 
(UNIVERSITY OF LONDON) 
MILE END ROAD, E.! 
ENGINEERING DRAUGHTSMAN 
(MECHANICAL) 


fcab ee Bsmt ec nay (MECH- 


ANICAL), Queen niversity of 
London), aie End Re = Bie ne Sepenenes in design 
and layout of engineering | 


laboratory omees an 
advantage. Salary iecions. Pie. £750-£900 p.a., 
according to qualifications. Five-day week, four 
weeks’ annual leave, pension scheme.—Letters to 
Registrar (CMD), stating age, education, details of 
past and present experience. E9669 





COUNTY BOROUGH OF 
DONCASTER EDUCATION 
COMMITTEE 





DONCASTER TECHNICAL COLLEGE 





Principal : 
W. LOMAX, M.Eng., B.Sc., A.M.I.Min.E. 


LECTURERS 





are invited for the posts of two 
ig Depart- 


Scales. Commencing salary 
= be dependent upon teaching and industrial 


(plication forms ~~ be obtained from the 
undersigned and should be completed and returned 


recs V. H. HOSKIN 
cepa onee, 
Donenster. : E9687 


PUBLIC APPOINTMENTS 


UNIVERSITY OF ADELAIDE 


SOUTH AUSTRALIA 


LECTURERS 


The increased fi jal support for the University 
to be provided by th the State and Commonwealth 
Governments, following their general approval of the 
report of the Murray Committee on Australian Uni- 
versities, makes it possible for the University at 
once to invite applications for the following appoint- 
ments at the new salary scales stated below 

LECTURER IN CIVIL ENGINEERING. 

LECTURER IN ELECTRICAL ENGINEER- 

ING. Preference will be given to a candidate strong 
in Mathematics and Physics, and = experience in 
electronics aioe and laborato ork. 

LECTURER IN MECHA CAL ENGINEER- 
ING, DESIGN AND DRAWING. 

The new new salary scale for a Lecturer is £A1420 by 
£A90 (7) to £A2050 p.a. In each case superannuation 
—— on the F.S.S.U. basis. The initial salary 

thin the scale will be fixed in relation to the quali- 
Sentiens and experience of the successful candidate. 

General terms of appointment may be had from 
the Registrar of the University or from the Secretary 
of the Association of Universities of the British 
Commonwealth, 36, Gordon Square, London, W.C.1. 
These give particulars of general duties, tenure, study 
leave, promotion, and travelling expenses. 

A potential candidate in Great Britain may borrow 
from the Secretary of the A.U.B.C. a coloured film 
illustrating the University (including the Waite Insti- 
tute) and the city and of Adelaide. 

The University Calendar may consulted in the 
year? of any University which is a member of the 
A.U.B.C, Further information about the University 
or about any particular post will gladly be supplied 
on request to the Registrar. 

Applications must include particulars of age, 
nationality, marital status, record, teac 
qualifications, war service (if any), and present 
tion ; a list of publicati of 


certificate good 
y should be lodged in duplicate with the Registrar 
of the University, .—_— South Australia, not 
later than February 15, 1958. £9707 





PENNSYLVANIA STATE 
UNIVERSITY 


ASSISTANT PROFESSOR 





Position available for ASSISTANT gener Yh 
to do crane Fag teach Undergraduate and Gradu- 
Engineering Mechanics. Someone 
with Doctor’ . "Dages pref preferred. 
Write, Joseph Marin, Department of Engineering 
Mechanics, the Pennsylvania State Wniversity, 
University Park, Pennsylvania, for further —_ 





DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH 


ROAD RESEARCH LABORATORY 
HARMONDSWORTH, MIDDLESEX 


ASSISTANT EXPERIMENTAL OFFICERS 


ini 
bers of small team investigating mechanism of 
moisture movements in soils under roads. One man 


"Quaiicatong :” GE aths. t. Ove: 
22, em Degree, H.N.C. or ohm oo generally Eh 

oEeiary ; £377 10s. (age 18) to £825 ; 
capniens tne, Suan ay ead a 
(£945—£1 160) Experimen Officer 
(£1310-£1555). S-day week. Generous leave allow- 
ances. 


Forms fon M.L.N.S., Technical and Scientific 
Register 26, Street, London, S.W.1; 
quoting DITA. E9666 


PUBLIC APPOINTMENTS 


a 


COUNTY BOROUGH OF 
BIRKENHEAD 


APPOINTMENT OF WATER ENGINEER 





lications are invited for the intment of 

WATER E pe wagon to 2 oe Birken d Corpora- 
tion payable within the range 
£2175 7 £2445 per ae. with an additional pay- 
ment of £270 ome um for certain services 
on a of t' Hovlake Urban District Council. 

App. its must Civil Engineers and 
have had a wide ae varied experience ir a responsible 
position in the construction, operation and mainten- 
ance of roles irom undertakings, preferably deriving 
their — from upland, underground, and river 
sources, and in mechanical filtration plant, and the 


construction of large ucts. 
candidate will be required to devote 

a — of his time to the duties of office and to 
pay over to the Council any fees, Lat wor 9d or pa 
ments of any kind whatsoever received him Io 
connection with the appointment. 

The appointment will be terminable — 
months’ notice on either poly, and will be 
the provisions of the Local Government | Ass ch 
tion Acts, 1937 to ros), and the successful candidate 
will be ri required to pass a medical examination. 

Applications must be made on the official fi 


copies of which may be Pangeoee from office, 
must be received panne BB undersi in sealed 
envelopes, intment of Water 


Engineer,” not oe than n 10. a.m. oa Monday, the 
27th January, 1958, 
Canvassing, either ey or indirectly, will be 


regarded as a disqualifica 
‘DONALD P. HEATH, 
Town Clerk. 
Town Hall, 


Birkenhead. £9696 


NORTH EAST DERBYSHIRE 
JOINT WATER COMMITTEE 





ASSISTANT ENGINEER 


__ 


Applications are invited for the above appointmen 
at a salary in accordance with Grade III of the A.P.1 
Division of t the National nee, Scales Le peered 

salary will ene 


oa with q 
Applicants must be 

Graduates of the 

at least five 
This 


design 
The tment will be 
(a) N.J.C. Conditions of Service. 
mm Local Government uation Act, 1937. 
pie a pee applicant be required to pass a 


The Committes will endeavour to assist in the 
——s 


i re HB 





University Graduates or 
Institution of Civil Engineers, with 
years’ experience. 
tment offers good experience in 
of treatment plants, &e. 
subject to : 


two referees, should be submitted 
not later than Monday, 20th — a 


Rural Council House, 
Chesterfield. 
CENTRAL ELECTRICITY 


GENERATING BOARD 


RESEARCH LABORATORISS,. 
LEATHERHEAD, SURREY 


GENERAL ASSISTANT ENGINEER 


GENERAL ASSISTANT ENGINEER required, to 
d electrical hae ee ager Mw of 

an 

transmission and avian wt dos 

the static, one and thermal pr: 

head line cor. 








Classified Advts. continued on page 122 
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PUBLIC APPOINTMENTS 


UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY 








INDUSTRIAL GROUP 





MECHANICAL ENGINEERS 





i Branch of the United Kingdom 
Atomic Authority, Industrial Group, —- 
ENGINEERS at Dounreay Works, Thurso, th- 
ness, Scotland, to be responsible to the Deputy 
Works Engineer for :— : 
fa) The Mechanical Maintenance of the Materials 
Testing Reactor and its ancillary plants and for new 
i Construction work on the plants. (Post 
4 1 or 
{b) The Mechanical Maintenance of Chemical 
associated with Nuclear Reactors, for Com- 
missioning of New Plants and for Engineering 
Corstruction work in connection with existing 
plants. (Post Ref. 2172). 
Post (a) ae close liaison with Research and 


in the maintenance of large-scale p' is required 
whilst previous i is desirable 
For post (b) a sound knowledge and experience of 
maintenance of a wide variety of engineering plant 
and equipment is essential. Knowledge of Chemical 
Plant would be an advantage. : 

Salary will be assessed ans to qualifications 


and experience, within 1300-£1740 
Post Ref. 2171) or £815 (at age 25) to £1270 (Post 
ef. 2172). 
Contri 


pension scheme. 

Housing at Thurso or hostel accommodation may 

a ’ 

Substantial assistance towards removal expenses is 
given in certain cases. ‘ 

Send postcard for application form, quoting 

jate reference, to Recruitment t, 

UKAEA., LG. H.Q., Risley, Warrington, Lan- 
cashire. 


Closing date : 20th January, 1958. E9662 





ATOMIC WEAPONS RESEARCH 
ESTABLISHMENT 


_ 


ALDERMASTON, BERKS 





ENGINEER (SENIOR GRADE) 





ENGINEER (SENIOR GRADE), required by 
Atomic Weapons Research Establishment, - 
maston, Berks, to control the Planning ; 
Sections of a large with toolroom, mac 
fitting, sheet metal and welding dep: its engaged 
on manufacture of light and uum heavy mech- 
anical devices of a hi ision nature as prototypes 
or small batch pr ion and similar work placed 
with outside contractors ; also to supervise estab- 
lishment representatives at two satellite factories. 
i u engineering apprenticeship 
and A.M.I.Mech.E. or equivalent qualifications 
required. A wide experience of planning and pro- 
gress work in a modern toolroom or high-precision 
workshop necessary. A good general knowledge of 
costing systems, estimating 


py 
rai 
Seay e790. £5080 p.a. 

Contributory superannuation scheme. A house or 
assistance t expenses on house purchase 
will be available for married officers living beyond 
daily ate ay distance. : 

Postcards for application forms to the Senior 
Recruitment Officer at above address. Please x ag 
ref. B/1471/25. E9663 





GRIMSBY, CLEETHORPES AND 
DISTRICT WATER BOARD 


ENGINEERING ASSISTANT 





Applications are invited for the above appoint- 
ment. Starting salary according to qualifications, 
within the range £750-£1030 (Special Grade). A 
House will be available if required. 

Candidates must have waterworks experience and 
—- should be Corporate Members of the 

itution of Water Engineers and/or Institution of 
Civil Engineers or possess 4n Engineering 
_ The Board operate ten pumping stations and 


ing are in hand. 

The successful be required to pass a 
medical examination. 

Aoplications, stating age, present and previous 
appointments, with full particulars of waterworks 
experi and the names of two persons to whom 
sdieunse may be made, should be addressed to the 
undersigned 





Aid will 





and delivered not later than fourteen 
days after the publication of this advertisement. 
W. R. BARNABY, 
Clerk to the Board. 


Town sali Square, 
Grimsby, 


Lincolnshire. £9680 





BOROUGH OF CHINGFORD 


ENGINEERING ASSISTANT 





My ial Grade £750 by ry 
Engineer's t, Spec: 
to £1030, plus London Weighting, according to 


a must have passed the Final Examina- 
tion of the Institution of Municipal Engineers or 
hold an equivalent qualification. 3 
Applicati Stating age, present appointment, 
i and experience, together with the 
of two referees, must reach me by 15th 


, 1958. 
CLIVE G. DENNIS, 
Town Clerk. 
E9684 


Applications are invited for the intment of 
ENGIN RING Borou 


names 
J 


Town Hall, Chingford, E.4. 


THE ENGINEER 


PUBLIC APPOINTMENTS 


CENTRAL ELECTRICITY 
AUTHORITY 








SOUTH EASTERN DIVISION 





APPOINTMENTS 


LITTLEBROOK POWER STATION 

Applications are invited from suitably qualified and 
—— Engineers for the appointment of 
ASSISTANT MAINTENANCE ENGINEER 
(ELECTRICAL) at Littlebrook Power Station. 

Applicants must have served a recognised appren- 
ticeship and have wide experience in the repair and 
maintenance of all types of heavy electrical equip 
ment associated with a modern Power Station. 

The ability to control both Technical and Manual 
staff is essential to this appointment, along with full 
knowledge of Working Agreements—-N.J.B. and 
N.J.LC.—and ability to control the departmental 
expenditure. N.J.B. Conditions of Service. 

Salary: Class L, Grade 7—£1285-£1375 per 
annum, including London Allowance. 

KINGSTON “B” WER STATION ; 

ENGINEERING DRAUGHTSMAN.—Appli- 
cants should have knowledge and Drawing Office 
experience in the preparation of diagrams and, 
drawings applicable to Power Station development. 
N.J.B. Conditions of Service. 

Salary: Schedule D, Grade 6—£635-£755 per 
annum, including London Allowance. 

CROYDON “B” POWER STATION : 

Applications are invited for the ition of 
ASSISTANT ENGINEER (ELECTRICAL TEST- 
ING) in the Electrical Maintenance Section at 
Croydon “ B ” Power Station. 

Candidates should be capable of carrying out both 
routine and special tests on various types of A.C. 
and D.C. plant, together with its associated cabling, 
protective and control equipment. A good standard 
of technical knowledge is required, preferably to 
H.N.C. standard. N.J.B. Conditions of Service. 

Salary : Class J, Grade 11—£885-£930 per 
annum, including London Allowance. } 

Applications, giving details of education, age, 
present position, experience, &c., should be sent to 
the Station Superintendent, according to location of 
vacancy, at Littlebrook Power Station, Nr. Dartford, 
Kent ; Croydon “B” Power Station, Beddington 
Farm Road, Croydon, or Kingston “B” Power 
Station, Down Hall Road, Kingston-on-Thames, so 
as to arrive by 10th January, 1958, quoting reference 
208. £9649 





NATIONAL COAL BOARD 
CENTRAL ENGINEERING 
ESTABLISHMENT 
STANHOPE BRETBY, 

Nr. BURTON-ON-TRENT 


ASSISTANT ENGINEER 





ASSISTANT ENGINEER required in the Special 
Projects Department of the N.C.B.’s Central Engi- 
neering Establishment, Stanhope Bretby, Nr. Burton- 
on-Trent, for work on the development of improved 
types of mining equipment and initially on coal 
P tion machinery. Experimental developments 
will be carried out at the Establishment and at 
collieries. H.N.C. (Mechanical) or equivalent quali- 
fication with a recognised apprenticeship is desirable. 
Appointment (superannuable), according to qualifica- 
tions and experience, within range £750-£1150.— 
Write for application form to Administrative Officer 
(X.1013D), National Coal Board, at above address, 
before 10th January, 1958. E9651 





DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH 


MECHANICAL ENGINEERING RESEARCH 
LABORATORY 


MATHEMATICIAN 


MATHEMATICIAN wanted as Scientific Officer 
or Senior S.0O. by Mechanical Engineering Research 
Laboratory (D.S.I.R.), East Kilbride, Glasgow, for 
theoretical and analyti research into fluid 
mechanics of turbo-machinery and other hydraulic 
equipment. Qualifications : First or Second Class 





PUBLIC APPOINTMENTS 


LIVERPOOL REGIONAL HOSPITAL 
BOARD 


ASSISTANT ENGINEERS 








Applications are invited from suitably qualified 
persons for the following permanent pensionable 
appointments on the staff of the Regional Engineer :-— 
(a) TWO ASSISTANT ENGINEERS (MECH- 

ANICAL) 

Applicants must hold Associate Membership of 
the Institution of Heating and Ventilating Engineers, 
and be conversant with the design of heating and 
ventilation systems in hospitals or buildings and the 
preparation of estimates, drawings and specifications. 
(b) ASSISTANT ENGINEER (ELECTRICAL) 

Applicants should have passed the Institution 
Examination and be Graduate Members of the 
Institution of Electrical Engineers, be experienced 
in the preparation of specifications, drawings and 
estimates for distribution schemes, electrical installa- 
tions in hospitals and buildings, and be able to take 
details of existing installations and have a good know- 
— of modern installation practice. 

mmencing salary for each post within the scale 
£700-£1015 per annum, dependent on age and pre- 
vious relevant practical experience. 

Applications, stating age, qualifications, experi- 
ence, present and previous appointments, with 
names and addresses of three referees (two technical), 
stating the post applied for, to reach me at 19, James 
Street, Liverpool, 2, not later than 25th January, 1958. 

VINCENT COLLINGE, 

E9647 Secretary to the Board. 





ATOMIC ENERGY RESEARCH 
ESTABLISHMENT 


HARWELL 


TECHNICIANS 


TECHNICIANS are required at the Atomic 
Energy Research Establishment, Harwell, to test, 
commission and service experimental! installations in 
the Harwell Reactors. 

Apprenticeship, or equivalent training, required. 
For the senior post, involving supervision of the 
team, experience of testing or ———— any proto- 
type equipment is essential; for other posts the 
emphasis is on experience with remote indication 
instruments. 

Training in reactor engineering will be given. 

Salary : £1050-£1270 (Tech. I). 

£700-£1050 (Tech. II or III). 

Housing, superannuation and excellent condi- 
tions. 

Send postcard to Recruitment Officer (967Y/25), 
A.E.R.E., Didcot, Berks, for application form and 
details. E9664 





NATIONAL COAL BOARD 


H.Q@. PRODUCTION DEPARTMENT 


SENIOR METHOD STUDY ENGINEERS (2) 


SENIOR METHOD STUDY ENGINEERS (2) 
required by N.C.B.’s H.Q. Production Department, 
to be based in London, though duties involve travel- 
ling. A sound understanding of the principles of 
method study and experience of its application, prefer- 
ably in mining, are essential. Appointments (super- 
annuable) according to qualifications and experience, 
within inclusive range £1914-£2564.—Write for 
application form to National Coal Board, Staff 
Department (X.1017A), Hobart House, London, 
S.W.1, before 14th January, 1958. 9695 





BUCKS WATER BOARD 


SENIOR ASSISTANT TO THE PUMPING 
STATION SUPERINTENDENT 


SENIOR ASSISTANT TO THE PUMPING 
STATION SUPERINTENDENT is required for 
shift duties at Foxcote (near Buckingham) Treat- 
ment and Pumping Station. There is a permanent 
and pensionable post for a suitable man, with a 
modern house available on site at a moderate rental, 
and a remuneration (hourly basis) up to £600 per 
annum, or more, according to overtime worked. 

Apply in writing to the undersigned. 


R. POWNALL, 
Pebble Lane, Engineer and Manager. 
Aylesbury. E9700 








Honours Degree in Mathematics ; previ g 
or experience in hydro-dynamics or aero-dynamics 
desirable. Salary : S.O. £595-£1050, S.S.O. £1130- 
£1330. Slightly less for women, but equal pay scheme. 
East Kilbride is new town with good housing facilities. 
—Forms from M.L.N.S., Technical and Scientific 
ry (K), 26, King Street, London, S.W.1, quoting 
A3T0/7A. E9667 





ATOMIC ENERGY RESEARCH 
ESTABLISHMENT 


HARWELL 





ASSISTANT CHIEF ENGINEER 


An ASSISTANT CHIEF ENGINEER is required 
to take charge of the main Drawing and Design 
Office and be responsible for engineers and draughts- 
men engaged on a wide variety of engineering and 
scientific projects. 

a are invited from professionally 
quali Engineers with project and design office 
management experience in the Mechanical, Electrical 
or Chemical fields. They should preferably have had 
practical experience of handling toxic or radioactive 
materials and/or high voltage/high frequency work 
involving vacuum circuits. 

The salary will be in the range £2100-£2600. 

Write to the Group Recruitment Officer (1001 Y/ 
25), A.E.R.E., Didcot, Berks, for further details and 
an application form. £9665 





BABCOCK & WILCOX 
RESEARCH 
FELLOWSHIP IN 
NUCLEAR 
ENGINEERING 


Applications are invited for this Fellow- 
ship, which is tenable in the Nuclear Engi- 
neering Laboratory of QUEEN MARY 
COLLEGE (UNIVERSITY OF LONDON). 
The laboratory is at present engaged in 
nucleonic, heat transfer, reactor stability and 
thermonuclear research, but applications 
will be considered from candidates with 
other interests in the field of nuclear engineer- 
ing. The normal! duration of the fellowship 
will be three years, and its value will be 
from £700 to £1000 p.a.—Application forms 
and further details obtainable from the 
Registrar, Queen Mary College (University 
of London), Mile End Road, E.1, should be 
returned as soon as possible and in any case 
not later than February 28th, 1958. E9672 














Jan. 3, 1958 
PUBLIC APPOINTMENTS 





SURREY COUNTY COUNCIL 


APPOINTMENTS 





Applications invited for following appointments :-— 

(1) ASSISTANT HEATING ENGINEER, Grade 
[V, £1025-£1175 p.a., ~ £30 p.a. London 
Allowance. A.M.LH.V.E. and experience in 
heating and ventilating installations. 

(2) HEATING ENGINEERING ASSISTANT, 
Grade II, £725~£845 p.a., plus L.A. up to £30 
p.a. Preferably with some experience in layout 
and design of heating and hot water services in 


Full details, — salary and 3 copy testimonials, 
to County Architect, County Hall, Kingston, as soon 
as possible. E9679 








TENDERS 











THE TEES VALLEY WATER BOARD 





CONTRACT NO. 102 


The Board invites TENDERS for the LAYING 
of 2370 yards of 1Sin. nominal diameter and 1824 
yards of 18in. nominal diameter COATED and 
BITUMEN-LINED and SHEATHED STEEL 
PIPES and SPECIALS, with Johnson Couplings and‘ 
Flanged Joints, and 302 yards of 18in. nominal dia- 
meter SPUN IRON CONCRETE-LINED PIPE, 
with Run Lead and Flanged Joints, between Ormesby 
Pumping Station and Long Bank and Nunthorpe 
Reservoirs, which are situated in the Parish of 
Ormesby, near Middlesbrough. 

Only contractors thoroughly experienced in this 
class of work should apply. Tenderers are required 
to indicate the previous work in this class they have 
carried out, and in its consideration of Tenders, the 
Board will pay due attention to such experience. 

Pipe deliveries will commence in May, 1958. The 
work under this contract must be completed by the 
end of December, 1958. 

Contractors who are desirous of tendering for the 
above work should apply in writing to T.S.R. Winter, 
Esq., M.1.C.E., A.M.LW.E., Engineer, New Works, 
&c., The Tees Valley Water Board, Corporation 
Road, Middlesbrough, and enclose the amount of 
£3 3s. deposit for the documents. Such deposit is 
returnable upon submission of a bona-fide Tender. 
Cheques to be made payable to “‘ The Tees Valley 
Water Board.” ; 

Tenders, in plain sealed envelopes (bearing no 
means of identification of the sender), endorsed in 
accordance with the instructions contained in the 
documents and addressed to “‘ The Chairman of the 
a nh yee address, shall be 
recei' not later than a.m. on 
March 1958, Monday, 10th 

n accor with recommendations contained 
in Circular No. 31/57, dated 2ist May, 1957, issued 
by the Ministry of Housing and Local Government, 
the Board invites this Tender on a Fixed Price basis— 
this is to say, without the inclusion of cost variation 
clauses for labour and materials. 

The Board does not bind itself to accept the lowest, 


or any, Tender. 
E. A. MORRIS, 
—— ad the Board and 
ief Executiv ; 
Water Board Offices, sata 
Corporation Road, 
Middlesbrough, 


2nd January, 1958. £9656 





FEDERATION OF RHODESIA 
AND NYASALAND 





FEDERAL POWER BOARD 





KARIBA HYDRO ELECTRIC SCHEME 





The Federal Power Board will short! i 
for TENDERS for the SUPPLY, DELIVERY? 
INSTALLATION and MAINTENANCE of 88kV.” 
33kV. and 11kV. CABLES, AUXILIARY CABLES 
and ACCESSORIES at Kitwe Substation, situated 
ere bg ~» § at Salisbury, Norton, 

ni awayo i i i 
Souk Cea y ubstations, situated in 


Contractors who may be interested in Tenderi 
for this equipment should submit full details of 
their qualifications and experience by the 22nd 
January, 1958, after which Tender documents and 
drawings will be issued to those Contracting Organi- 
sations who satisfy the requirements of the Board. 


Details, qualifications and experience 
sent in duplicate to the : Peters ae 
Board, Box 630, Salisbury, Southern Rhodesia, with 
a copy to the Mechanical and Electrical Consulting 
Engineers, Merz and McLellan, Carliol House. 
Newcastle upon Tyne, 1, England. £9674 ° 





INDIA STORE DEPARTMENT 


AUTOMATIC SCREW MACHINES 





The Director General, India Store Depart 
Government Building, Bromyard Avenue, ‘Acton, 
London, W.3, invites ERS for the SUPPLY of: 


: UTOMATIC SCREW MACHINES 
® _ ong capacity, — to B.S.A. No. 48 
" . capacity, imi 
BSA type oi pacity, long stroke, similar to 
en schedules and  svecificati 
obtained from the above address ce. fee ef an 
shillings, which is not returnable. Cheques should 
be —_ hang og Lad bay Commission of India. The 
zSisis7/SM) orms should state reference 
enders, complete with specificati 
submitted by Monday, 17th Raven om ie na 
E9643 

















ee a ee 


snd ats? 


a 








Jan. 3, 1958 
EDUCATIONAL 


A.M.LMECH.E., B.Sc., City and Guilds, &c. 
Guarantee Postal Courses for all Exams., and Tech- 
nical Divisions from robert to Degree prices 
pany od 95 per cent. successes. 

rospectus free on request.—B.I.E.T. es 3. 
Wright’ s Lane, London, W w.s. ie 4 


FREE! Brochure giving details of Pon in 
Mechanical and Production Paar. Draughts- 
manship, &c., for the A.M.I E., A.M.LP.E., 
= and Guilds and other professional examinations. 

E.M.I. Institutes, fate .30, London, W.4. 
(Associated with H.M.V.). E972 £ 








A COURSE OF EIGHT LECTURES 


on 
MICROSCOPY 
will be given by 
B.. Kz. JOHNSON 
on 


Tuesdays and Thursdays at 4 p.m., commencin 
Tuesday, 28th January, 1958. 5 

This will be followed by a Course of PRACTICAL 
INSTRUCTION, commencing 24th February, 1958, 
until 21st March. 

Application for ad 1 to either, or both, of 
these Courses should be ‘made to the Registrar, 
— College, Prince Consort Road, London, 

E9153 £ 














| SITUATIONS VACANT 





APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED 


A_ PROGRESSIVE ENGINEERING COM. 
PANY in the Victoria area of London requires a 
DRAUGHTSMAN for a responsible post in small 
drawing-office. This post offers good Prospects and 
an attractive salary to a man with general engineering 
experience. Five-day week and pension scheme in 
operation.—Please send details of experience to the 
Chief Draughtsman, THE WELLMAN BIBBY 

Co., LTD., ee al HOUSE, ARTILLERY 
ROW, LONDON, S.W. E9544 a 


ADEN.— British Merchant House require SALES 
ENGINEER with tical and cc ial general 
engineering experience, ny preferably oe ae some 
electrical knowledge, to handle their important 
Engineering Agencies. Excellent prospects to keen 
and capable man. Free air passages, furnished 
acc on “ te rent, non-contributory 
pension scheme. me leave in alternate — 
Write, BOX DE/lO4n ec clo 95, Bishopsgate, London, 
E.C.2. E9689 a 








THE ENGINEER 


SITUATIONS VACANT 





AN UNUSUAL OPPORTUNITY FOR 
APPRENTICE-TRAINED ENGINEER 


Advertiser requires a FOREMAN (aged 
approx. 30-40), of good personality, to take 
responsibility for Test Site and Workshops in 
Berkshire. Experience of Rocket Motor Testing 
is desirable but men with experience of Gas 
Turbines will be favourably considered. Tech- 
nical education to at least O.N.C. and preferably 
H in Mechanical Engineering is an 
essential qualification and previous supervisory 
o rience or training is desirable. This position 

ers good prospects in a small but expanding 
division of a large company. Apply, giving 
fullest details of training, a | oo — 
present employment and present 
Personne! Manager.—BOX No. E93, ee The 
Engineer.” 


ASSISTANT WORKS ENGINEER required. 
Applicant, age about 30, should have served an 
apprenticeship in mechanical engineering and have 
had subsequent drawing-office experience. Minimum 
qualifications H.N.C. in Mechanical Engineering, 
and preference will be given to candidates who have 
had several years’ experience in a similar post. Duties 
will include design and supervision of constructional 
work and installation of new plant, together with 
maintenance of existing plant, such as oil feed boilers, 
compressors, fans, conveyors, &c., under the general 
guidance of the works engineer. Good starting 
salary and prospects of promotion. Contributory 
superannuation scheme.—Appl A in writing, giving 
age and full particulars, to the Works Manager, Key 
Glassworks, Ltd., Ealing Road, ALPERTON, 
Wembley, Middlesex. E1496 a 


BRITISH PETROLEUM COMPANY, LTD., 
has vacancies for MECHANICAL ENGINEERS 
for service with its overseas exploration drilling 
openers Applicants up to 35 years old must have 
H.N.C. in Mechanical Engineering or First Class 
M.O.T. Steam and Motor Certificate, and have served 
a five-year workshop apprenticeship with a diesel 
engine manufacturer with su! uent experience in 
erection and operation of diesel and steam plant, 
either at sea or on land. Employment will be initially 
on drilling rig maintenance, including operating and 
maintaining high-speed diesel engines up to 600 b.h.p. 
pump overhauls and pipe fabricating. Engineers will 
also be required to carry out workshop duties and 
maintain power generating, air conditioning 
refrigerating and mobile plant connected with drilling 
operations. Good opportunities exist for promotion 
to Engineer in charge of all mechanical and civil 
engineering involved in establishing and maintaining 
a deep test drilling area. Attractive salary plus 
generous allowance in currency, free passages 
out and home, gh eer attention, a Gees leave 
arrangements, kit allowance ; pensi 

Write, giving full particulars, quoting F. P47, to BOX 
3001, c/o 191, Gresham House, E C.2. E9658 a 











BOOKS and PUBLICATIONS 














Edited under the direction of 


“A complete library 
in two volumes...” 


KEMPE’S 


Engineers Year Book 


the Editor of “The Engineer” 


1958 (63rd Edition) 
82/6 (plus postage 2/6d.) 


JUST PUBLISHED 





% 3,000 pages covering modern theory and practice 
in all branches of engineering. No other single 
publication devoted to engineering covers a con- 
parable range of subjects so concisely. 


ORDER YOUR COPY NOW 








Obtainable direct from the publishers or through your local booksellers 


Kempe’s Engineers Year - Book 
28 Essex Street, Strand, London, W.C.2 


Telephone: Central 6565 








APORTROORNREEAC Ss RP oe 





SITUATIONS VACANT 





BRITISH ENGINE BOILER AND 
ELECTRICAL INSURANCE CO., LTD. 
24, FENNEL STREET, MANCHESTER, 4 


INSPECTORS OF BOILER AND ENGINE 
PLANT required for various districts. Per- 
manent positions carrying progressive salary 
scale £735 to £1060 and non-contributory pen- 
sion. Candidates, age not exceeding 32 years, 
having steam boiler and engine ex: uae, cae 
possessing at least First Class M.O.T. Certificate, 
are invited to apply in own ‘handwriting, stating 
age, qualifications and experience. 9650 A 


BRITISH NYLON SPINNERS, LIMITED, has 
a vacancy for a TECHNICAL OFFICER, ‘aged 
25-40, with a Degree in PHYSICS or MECH- 
ANICAL or TEXTILE ENGINEERING. This 
post, which will be located at Doncaster, will be 
concerned with developing new methods of converting 
tows and staples into yarns and requires a man of 
original thought and an inventive turn of mind. 
Knowledge of the textile een | is not essential. 
This is a permanent and pensionable post which will 
give good scope for progress to the right man.—Please 
write to the Personnel Manager, British Nylon 
Spinners, Limited, Pontypool, Mon. E9709 a 


BRITISH PETROLEUM COMPANY, LTD., 
has a vacancy in West Africa for an OPERATIONS 
ENGINEER. Applicants, aged 25-35, must have at 
least H.N.C. in Mechanical Engineering and have 
served a workshops apprenticeship with subsequent 
experience of automotive/electrical equipment and 
appliances. Successful applicant will be responsible 
for the maintenance and operation of oil distribution 
facilities, including pump/tank installations, bulk 
petroleum vehic: Attractive salary, p 
generous allowance’ in local currency, kit allowance, 
pension scheme, good leave arrangements, free 
passages out and home.—Write, giving full details 
of qualifications and experience, quoting F.550, to 
BOX 3004, c/o 191, Gresham House, E.C. sasas? 

A 


BRITISH pany mtg et 4 COMPANY, LTD., 
has a vacancy at its Head Office in London for an 
AERONAU ICAL ENGINEER. Applicants not 
exceeding 35 years of age must have an Engineering 
Degree, A.F.R.Ae.S. or A.M.I. Mech.E., and should 
have experience in the Aviation Industry in a position 
carrying responsibility or involving contact with 
associated companies in the industry. Alternatively, 
should have knowledge of the utilisation of petroleum 
products in the Aviation industry. Salary according 
to age, qualifications and experience. Non-<ontri- 
butory pension fund. Assisted house purc! 
scheme, Removal expenses and — allowance 
payable in certain cases. Lunc nm club.—Write, 
quoting reference H.4321, to BOX "3653, c/o, 191, 
Gresham House, E.C.2. E9661 A 


CHEMICAL ENGINEER 


A Chief Chemical Engineer is required in 
London for the Control Engineering Division of a 
Group of Companies operating in the Heavy 
Chemical Industry. Candidates = have a 
Degree or equivalent in nae ing 
and experience in the ramtetion of pilot plant 
data into large-scale practice. A good know- 
ledge of all the usual unit operations and ability 
to prepare complex flow sheets is essential. 
Candidates should be accustomed to calculating 
and assessing the economics in new i'carry « 
and process methods. The position will carry a 
good salary and membership of the company’s 
pension fund, and consideration will be given 
to financial assistance towards removal expenses 
and house purchase if necessary. Applications 
from candidates, which will be treated in the 
strictest confidence, should give details of 
previous experience, positions held and state 
present position and salary.—-Write BOX 
TE.806, c/o 191, Gresham House, E.C.2. E9660 a 





CHIEF DESIGNER, experienced, required by well- 
known London firm of Consulting En Sega to lead 
in advanced ee of yw buildings, railways 
and harbour wor High salary to man 
of right experience. ‘eee ae All applica- 

tions treated in confidence.—Write, giving full details 
of training and e: experience, as? salary required, &c., 

to BOX DE/103, c/o 95, Bishopsgate, London, 
E.C.2. E9688 a 





cjs 
require immediately 
CHIEF DESIGN ENGINEER 


for Iran, to superintend design and develop- 
ment work being carried out on a variety of 
major projects, involving mechanical and civil 
engineering, oe gy in connection with 
Pipe Lines, Tank Farms and Oil Terminal 
Installations. 


This appointment will be a permanent one ; it 

will carry a first-c! salary, and conditions of 
employaiaet, which will include married 
accommodation. 


Candidates should have an Engineering Degree, 
be Corporate Members of an Engineering 
Institution, have had previous related experience 
and be over 35 years old. 


Write to :— 


Personnel M 
CONSTRUCTORS SOHN BROWN LTD., 
73, South Audley Street, London, W.1. 
Tel.: GROsvenor 8331. Please quote Ref. 
E.3380. E9691 a 


CONTRACTS ENGINEER with engincering 
commercial experience in electrical and/ 
engineering. 

Good salary 

scheme.— Full owes s and ang 


Contracts wane rland. Engineering 
Ltd., Canal Road, TIMPERLEY™ Cheshire. Ox 


123 
SITUATIONS VACANT 
CHIEF pigtntre g with Engineering Degree of 
amboo, sulphate ‘or large 





ourdrinier print- 


ings, wri mG. Plant embodies 
na rings =$-G both oil and coal- 
firing, steam with surface con- 


densers and diesel at cendte mo aye lb Hy electrolytic 
caustic soda chiorine production and chemical 
recovery, two Fourdrinier machines and one Yankee, 
each 120in. wide. Able to organise and guide 
mechanical and ——— Boge ne shops, supervise 
construction work and mak for mn 
or renewal. Must be capable ‘of training subordinate 
staff. Working know of ey essential. 


hon Bas ineed an ae years to 50 
Salary range from be 28500 per annum, 
poem A in local currency, according to qualifications 


and experience. Free furnished accommodation, 
return ge for self, wife and one child and free 
medical attention provided. Two or three years’ 
contract offered, but terms to be negotiated. “Fre 
by 15th February, 1958.—BOX No. E1494, 
Engineer.” 

DESIGN DRAUGHTSM..N.—Leading wae 
shovel manufacturers offer attractive and interesting 
work with young and ome company on the 


es of Dein bs models and new projects, 
. = aughtsman with medium 





x one oad transmission design experi- 

can and “engin iding an H.N.C, Permanent and pro- 

essive position with good working conditions. 

Five-day week. Salary commensurate with ability 

and experience. Pine ivi ng full details age, expe- 
rience and salary req E. Weatherill, Lid., 

Tewin Road, Welwyn t Garden City, Herts. Ei482 A 


DESIGNER for Horticulturai Machinery, with 
of La similar 


A oe particulars of Iowan 9 
Konig ing ol pacar No. £9634, “ 


DESIGN ENGINEER.—Ethicon, Litd., Sees 
manufacturers of surgical sutures, require an Engineer 
for the design and layout of special machinery. 
Applicants should hold H.N. C. in Mechanical Engi- 
neering, and should have had workshop and drawing- 
office experience. Age 27-35. Position is permanent 
and pensionable.— reply, in confidence, giving 
details of education, experience and present position 
to Development Director, Ethicon, Ltd., Bankhead 
Avenue, Edinburgh, 11. EI491 a 


DEVELOPMENT ENGINEER.—Ethicon, Ltd., 
leading manufacturers of surgical sutures, require an 
pean vee for the design deveiopment of light 
achinery and equipment. Candidates should pre- 
ferably be Corporate Members of the institution of 
Mechanical Engineers and have had wor' and 
drawing-office experience. Some knowledge of work 
study would be an advantage. Age 28-35. The 
position is permanent and pensionable.—Please 
reply, in confidence, giving details of education, expe- 
rience and toh Ba tae ee to the Chief Engineer, 
Ethicon, Ltd. Avenue, ——. RI . 

A 


DRAUGHTSMAN required for London 
wide Brel 


Must have experience of piant desi; 

lent pat A oe details in first instance.—BOX No. 
Engineer.” A 

DRAUGHTSMAN REQUIRED in Tool "yr 


Department. Interesting work in 
development of ig we any and Special 

Tools. tt prospects for suitable 
applicant. First-class working conditions in up-to- 


date SS Attractive pension and life 
applicable. Good canteen and 

sports/social club.—Applications to be made in 
person or by > em» to Employment-Welfare 
Manager, Crane, Ltd. lacton Road, —.. 
A 


DRAUGHTSMEN required in the following 
categories: Senior and Junior Piping and ee 
nn | Senior Mechanical, by Engineers i 
City on nuclear/ petroleum chemical ~ lng 
H.N.C,/O.N.C, desirable. Salaries above average. 
5-day week, pension/life assurance and personal 
schemes, house purchase assistance, 
vouchers,— Write full 5 particulars to Head 
Wrightson Processes, Ltd., 24/26, Baltic Streei, 
E.C.1. E954 ~ 


DRAUGHTSMEN, SENIOR and JUNIOR. for 
ielies oon firm roducing Pressure vessels and 
2 or chemical and petroleum inaus- 
week, canteen and a 

fanitities. Excellent working conditions, staff supe 
annuation scheme.— steely Towler and lid, 
Riversbank Works, Stratford, E.15. 701 A 


ELECTRICAL op tg MECHANICAL ENGI- 
NEERS required for London or Manchester, for 
a pment work and bo yo pl 


Honours Degree and some 
PO cent ee Donkin (Consultant Ex 
Caxton Street, S. 9764 2 
ENGINEER BuYERs AND REPRESENT. 
by Ley TION imines by roma. 
Council dominant ional organ 
ees Buy aa 








associated 
Write ERRA a ictoria Street, Londen ait 
Tel: Al yoo nt Licence No. 6063). 

ak. 8! E€27 a 
emeina DRAUGHTSMAN, Senior or 
in’ i erably with H.N.C., required by 
The British 


for layout and 

development w. in @ small office attached toa 

chemical factory. Applicant should be able to deal 

with projects from site details to working drawings. 

w cating oh gee poe hoe to 
rite experience 

taff M songer, Oeohaen tenet, N.1 reaeeTS 2 A 


pocchrepi ENGINEER.—The chief engineer 
large Midland 


of a in applications 
from with a knowledge of estimating. 
Aggies in possession of ? National 
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ELECTRICAL FF yo at. tine ctw cad boat 
to take charge of electrical maintenance and 
agg work at an 


EXPERIENCED DRAUGHTSMEN required 

for work on process plant and 

a RE essential and ocr 
a 

cants should be qualified to H.N.C. standard. 

Salaries are assessed in quali- 

, and will be reviewed 


excellent 
Engineer, Pilkington 
Works, Helens, enclosing 
al ca Tee es 
tions. 7a 


EXPERIENCED PRODUCTION ENGINEER 


AND WORKS MANAGER, =. , conversant 
with sheet metal ——— hine shop practice, 
Come # leading, in small modern and wel 
} =~ nadie salary £ are 21308 pe pam annum, com- 
mission, Attractive prospects BOX No. E1467, 
“ The Engineer.” A 

STEEL- 


Se. STRUCTURAL 
RK DESIGNER, with @ good knowledge of 
steel design, 


vo peedh np epee Pope 

required by Consulting ae 

Apply, stating full details of experience ms a8 

po ag ed oo Marshall ‘and. Partners, 73/ 73/7 
Holborn, W.C.1 


FIRESTONE TYRE AND RUBBER CO., rg 
require an ENGINEER/DRAUGHTSMAN, 23 
years or over, for it of a new air suspension 
project. Applicants must oe H.N.C. and have had 
practical experience. In view of the future 
possibilities which air suspension has in the auto- 
mobile industry, applicants will be very carefully 
= 5, with a view to their future progress, Com- 
£875 p.a.—Apply in writing to Tech- 
nical Ma Manager, Firestone Tyre and Rubber Co., Ltd., 
Great West oad, Brentford, Middlesex. E9706 A 


FOSTER WHEELER, LIMITED, 
Marine Boiler Department 
ENGINEERS required for design work on 
new jects and developments. Qualifications 

include B.Sc., H.N.C. or A.M.1.Mar.E., 

while previous experience of heat transfer or 
BSS pean Good work is a Age range, 
3 salary and prospects ; pen- 
—s fund. ond.-Write fully, Staff Manager (MB), 
kine Limited, 3, Ixworth Place, 


one Me S.W.3. E9673 a 





GIRLING LIMITED 

The Pramery eee expansion of the Engineering 

mt has created additional posts for : 

SE 1OR- DESIGNERS, to take responsibility 
for introducing new pr ts from inception 
to production. Applicants must be first-class 
designers in the light engineering field, with a 
record of responsibility accepted and fulfilled. 
Qualifications should be at least H.N.C., but 
ue will be accepted as an equal measure 
of ability. 

JUNIOR DESIGNERS, with sound background 
but with responsibility as yet untested, may 
be accepted to train for the senior posts. 
H.N.C. is very desirable for these posts. 
Applicants if not already living in the Birming- 

bam area must be in a position to move. 

Letters of a —— should give full details 
of career, rhe = ddressed to the Personne! 
Manager, Girling L inteed, Tyseley, Birmingham, 
il. E9684 a 


HEAT TRANSFER AND FLUID FLOW.— 
saat AND DEVELOPMENT ENGINEER 
an old d engineering company 


area. Applicants, aged 25-30, should 


have a University Honours Degree in Engineering 
The work would 





be to an applicant with the Gnemery qualifica- 
tions. Apply. giving age age and full parthaaions —BOX 
No. E788, A 
JUNIOR DRAUGHTSMAN required. Experi- 
ence in design and detail of mechanical handling 
t an advantage. Good prospects.—British 
Fer cial Sand, Lad Ltd., High Street, Godstone. E1479 a 
JUNIOR INSTRUMENT DRAUGHTSMEN, 
having completed National Service, required for 
chemical plant installations. A.E.S.D. 

By me wy week and super- 
ving details 


Laporte Chemicals Limited, Clifton House, Basten 
Road, London, N.W.1. E9355 a 
ees teens ENGINEER.—This permanent, 
t is ——— = — 

ty for all the equipment of a large us- 
oa including steam raising and generating 
The factory is situated in a tropical country 
conditions are good and suitable for 


when ay The minimum qualifications sand H.N.C, 
i echanical recog- 
an sessh ae ns a y subsequent 
experience ndustry. / — 
surate ro" og ae leave and usual 
contract. Apply.— X No. E1493, “ The 

A 


overseas 
Engineer.” 


. Street, London, W.1. 





THE ENGINEER 
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MAJOR OIL coon’ er a MOTOR 
4 about 30. 
Must have served full apprenticesh inp and hold 
Engineering Degree and/or A.M.1.Mech.E., and have 
experience with . vehicle a road haulage 
ndertaking.—Write to 


ransport 
BOX AC. $5520, Samson Clarks, 57/61, ae SS 





MEDIUM-SIZE FIRM of general mechanical 
en in London area require a qualified ENGI- 

NEER « capable of working with minimum of super- 
vision, on design of speci pone 
including contract progressing. Excellent pros 

to position of Chief Engineer. Age 740. 

Full Fall eeeniie of training and experience, salary 
required.—BOX No. E1486, “ The Enginee: A 
MITCHELL ENGINEERING, Limirao, require 
a a teams io ATIVE for their 
Mechanical ng 
must be fully conversant with the ye of 4 
capacity plant for the handling of ma’ i 
and should be capable of negotiating 


details of such experience, together with an Leer mag 
of their past record of sales service. The position 

an important and progressive one and only those he 
possess the necessary qualifications need reply. 
Applications, which will be treated in strict con- 
fidence, should state the salary required and should 
be addressed to S. Ayton, ee. —< Engineering, 
Limited, Room 424, Tavistock House pom, 


Entrance D, Tavistock ‘Square, London, W.C. 
£9681 A 


NATIONAL ESTABLISHED ENGINEERING 
CONSULTANTS require REINFORCED CON- 
CRETE DESIGNER RAUGHTSMAN. Jary 


and expenses £850/£950 p.a. Senior, permanent, 
able cat’ is the London area. 

ust be H.N.C. standard and experienced. Full 
personal details BOX No. E9638, “The Engi- 
neer.’ A 


NATIONAL ESTABLISHED ENGINEERING 
CONSULTANTS offer permanent, pensionable 
sts for SENIOR DESIGN AND LAYOUT 
RAUGHTSMEN in the London area. Salary and 
expenses £900/£1050 p.a., commensurate with 
qualifications, which should be H.N.C. or a minimum 
of ten years’ experience in one or more of the follow- 
ing : Light Mechanical Precision Engineering, Small 
Mechanisms, Electro-Mechanical, [Electrical or 
Electronic work. Full details.—BOX No. ore 
“ The Engineer.” 
NATIONAL ESTABLISHED ENGINEERING 
CONSULTANTS offer nent and pension- 
able posts for DRAUG MEN and SENIOR 
DESIGN DRAUGHTSMEN in the London area. 
Appropriate technical = walifications and experience 
in one or more of the following : Chemical Plant, 
anh Work, Pressure Vessels, Ventilating on general 
hanical plant layout. Salary and expenses 
£950/£1050 p.a., according to experience and 
ore. Full personal details —-BOX No. 
£963 “ The Engineer.” A 
saan ENGINEER wanted for small 
electrical control gear works, Taunton, Somerset. 
State experience and _Salary required —BOX No. 
E1468, “‘ The Engineer A 
PROGRESSIVE FIRM OF ENGINEERS require 
CHIEF DRAUGHTSMAN, to take full charge of 
Drawing-office, including Development and Design. 
Small! mechanical, electrical and pneumatic assemblies 
especially applicable to railway braking systems. 
Applicants should be over 40 years old, have a 
sound technical education and previously held 
position of responsibility. Pension scheme and house 
available if necessary. Salary in accordance with 
experience. State in confidence present salary. 
Full details of experience.—BOX No. E9710, “ The 
Engineer.” A 


REPRESENTATIVE REQUIRED by a well- 
known firm of tractor distributors, to deal with the 
industrial and mechanical handling side of the tractor 
trade in Cheshire. Good progressive position for 
the right man who understands this trade and who 
has the ability to sell. Pension scheme and vehicle 
provided. Present staff aware of the advertisement. 
Apply, stating age, experience and salary required.— 
BOX No. E9703, “* The Engineer.” A 
REPRESENTATIVES with experience of steel 
hardening and heat treatment required to cover 
London and Southern areas. First-class connections 
with large and small engineering firms is essential.— 
BOX No. E9708, “ The Engineer.” 
REQUIRED—CIVIL ENGINEERING ine 
SPECTOR, experienced in reinforced concrete 
construction, particularly of large and heavy precast 
prestressed and post-tensioned roofs. The work in 
the first instance is for about twelve months in the 
area but continuity of work is anticipated 
thereafter. The vacancy has to be filled early in 
January. Please give age, previous experience and 
employers.—BOX No. E9652, ** The Engineer.” a 


RICHARDSONS, WESTGARTH 
(HARTLEPOOL), LTD., 
have a vacancy at Hartlepool for :— 
COMMISSIONING ENGINEER 
for large size 
GAS TURBINE POWER GENERATING 
PLANT 


The post is permanent and will carry a good 
salary commensurate with the qualifications and 
—— of the successful applicant. 

ere are pension and life assurance schemes 
in operation. 

Applications, which will be treated in strict 
confidence, should be addressed to the Group 
Personnel Officer, Richardsons, Westgarth and 
Co., Ltd., P.O. Box 2, Wallsend, Northumber- 
land E1480 a 


ROAD CONSTRUCTION MACHINERY 
DESIGNER REQUIRED. Experience in design 
of Motor Road Rollers an advantage. Good salary, 
—— and life insurance scheme. Apply, giving 
il particulars of experience and salary expected.— 

BOX No. E9633,‘ The Engineer.” 

SENIOR MECHANICAL ORAUGHTSMAN 
required by London brewery, conversant with plant 
layout and machine design, able to dev and 
detail from rough sketches and ideas.—BOX No. 
p!484,“ The Engineer.” A 


SITUATIONS VACANT 


SENIOR ENGINEER for TECHNICAL Sales 
Dept. required by CENTRALUBE, LTD., Park 
Royal Road, N.W.10. Excellent prospects in rapidly 
ex concern for sound engineer prepared to 
work hard. F nnowletes of heavy engineering, lubri- 
pore Sad ae t not — 
cago stating fuil particulars, salary 
anaging Director, or phone ELGar 
E1490 a 


SENIOR REINFORCED CONCRETE DE- 








ae age, 2-4 
3751. 


SIGNERS AND DESIGNER DRAUGHTSMEN 
required - FB soa morn itions on long-term 
development programme in it Mi Quali 


cations, Ht N. c or ver Gentnate of Institution. 


vm Ari according to weet and — 
ions. Applicants loans state personal detai 
BOX No. E9639, Othe The Engineer. 


seavies ENGINEER.—A company oiitiien 
in land and marine steam boiler auxiliary equipment 
has a vacancy for a Service Engineer operating from 
London. Write, giving full details of age, experience 

and salary required, to BOX No. E1489, “ The 
Engineer.” . A 


SMITHS MOTOR ACCESSORIES, LTD., 
require :— 

ASSISTANT METALLURGIST, for work 
connected with instrument manufacture. Some 
experience of ferrous and np tant eng metallurgy. 
Some metallurgical analysis desirable. Applicant 
should be of either L.I. M. or H.N.C. standard 
and preferably between the ages 20-25 years. 

DESIGNERS, qualified and capable of under- 
taking designs of mass-produced instruments and 
light mechanisms from specification stage. Pro- 
gressive ideas, simplicity of design and energetic 
approach are essential. Suitable applicants will 
be Graduates or equivalent, have several years of 
light/precision engineering design experience and 
practical experience or apprenticeship. 

DRAUGHTSMAN, Checker, over 30, prefer- 
ably used to instrument or precision work. 

TECHNICAL CLERK, Coding/Scheduling in 
drawing-office. Able to read engineering 
drawings. 

MECHANICAL AND ELECTRICAL ENGI- 

NEERS, for Development Department. Appli- 
cants will be Graduates or equivalent, have 
several years of development experience asso- 
ciated with mechanical or electro-mechanical 
mechanisms, drawing-office and practical expe- 
ence or apprenticeship. 

SENIOR DRAUGHTSMAN, for Production 
Drawin + pe with experienee of instruments 
or small mechanisms, at least O.N.C. standard. 
Knowledge of rpess work an advantage. 

PRESS TOOL DESIGNER, with some 
machine shop and toolroom experience. 

ENGINEERS, for Methods and Production 
Research Departments. Sound mechanical 
background with some knowledge of assembly 
procedure and pvent. 

Apply to Squire, Cricklewood 
Works, N.W. GLA "3333). E9676 A 





STRUCTURAL STEEL DETAIL DRAUGHTS- 
MAN required immediately. Victoria district. 
Modern offices. Five-day week. Luncheon vouchers 
—Write only, please, to Bellman Hangars, Ltd., 
Hobart House, Grosvenor Place, S.W.1. E9682 a 





SULZER BROS. (LONDON) LTD. 
REQUIRE 


QUALIFIED MECHANICAL ENGINEER 
for Estimating and Contracts Work, handling 
Compressors, Gas Turbines and other speciali- 
ties. Progressive appointment in pleasant 
West End office. Staff pension scheme. 

Written application, with full details, 
experience, salary required, to the Secretary, 
31, Bedford Square, W.C.1. E9705 a 


SUPERINTENDENT required for large modern 
100-ton per day bamboo, sulphate pulp and gl 
mill in the East, manufacturing medium-class fine 
and superfine printings, writings, banks, posters, 
ledgers, tissue and wrappers. Two Fourdrinier 
machines and one Yankee, each 120in. wide. Fully 
experienced man in age group 40 years to 50 years. 
Able to supervise modern beating system ; train 
and guide subordinate staff, working knowledge of 
English essential. Salary range from £2000-£2500 
per annum payable in local currency, according to 
qualifications and experience. Free furnished 
accommodation, return passage for self, wife and one 
child and free medical attention provided. Two or 
three ’ contract offered, but terms to be nego- 
tiated. Apoly by 15th February, 1958.—BOX No. 
E1493, “ The Engineer.” A 
TECHNICAL CLERK.—Vacancy for man (or 
woman), to operate, under broad supervision, 
designed schemes of (a) cost control and budgets. 
(b) programme and gress control, (c) records of 
technical personnel, in the engineering lopment 
department of Siemens Edison Swan, Ltd., at Brims- 
down. Essential qualifications are (1) some technical 
education and/or experience of research and develop- 
ment work, (2) tact with determination, (3) ability 
to keep was tidy.—Write to Personnel Dept., 
Cosmos Works, Brimsdown, Enfield, ——, .y 
A 


THE NESTLE COMPANY LIMITED, HAYES, 
MIDDLESEX, require young GRADUATES 
between the ages of 23-28 years, with 2nd or 3rd 
Class Honour or Pass in Engineering or 
. Successful agelieants would be given 
either a specific project to study under supervision, 
or training on the manufacturing side, which 
includes milk, cocoa and coffee — and choco- 
late and sugar confectionery, . As there is a 
possibility that visits abroad, during training, may 
be necessary, a knowledge of French and/or an 
would be most useful but is not essential. Future 
Managers and Executives will be selected from = 
successful candidates and they must, therefore, be 
able to work with and direct others. Pension scheme, 
sports and social club, &c. Salary will be commen- 
surate with age, qualifications and —— 
Application, with details, should 
to the Personne! Officer. E1470 a 
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THE tater COMPANY, 


53, HAYMARKET, LONDON, 


SENIOR DRAUGHTSMEN & CHECKERS 
some Se Syne. eae aes a °C 


Experience in Steam Boiler Plant an advanta 
but not essential. Permanent and jona 
positions offering good es ~~ ~ 
applicants.—Applications are invited the 
Secretary, giving full details of qualifications and 
experience. E9630 a 





UNITED STATES RUBBER COMPANY 
AIR SPRING DEVELOPMENT 

The United States Rubber Company’s Air 
Spring Development, currently used in the 
American automobile industry, is now being 
developed in the United by its Pom 
sidiary, bar’ North British Rubber Company. 
To hea this development a first-rate 
SUSPENSIO AND CHASSIS a 
is required. Previous experience of vehicle 
suspension development in the British motor 
industry is necessary. Candidate will be located 


i Pp 
—- of qualifications and previous a 
id be addressed to the Director o! 


shoul “8 
ment, The North British Rubber Sen Le 
Box 47, Castle Mills, Edinburgh. 





WANTED.—SENIOR JIG 


AND TOOL 


DRAUGHTSMEN required by company situated 
near Bournemouth, manufacturing specialised com- 


ponents for the motor industry. 


Experience of 


machine tool design and knowledge of hydraulics an 
advantage. Write, stating age, details of ray 


technical training and Salary required.—BOX N 
E9640, “‘ The Engineer.” 


2 





WORKS ene ge garg THE FALKIRK 
{IRON COMPANY, LTD. (a subsidiary of 
ALLIED IRONFOUNDERS, LTD.), require 
above to take charge of all WORKS DEPART- 
MENTS, including FOUNDRY, ENAMEL- 
LING and LIGHT and HEAVY ASSEMBLY. 

Experience in senior management, with first- 
class knowledge of engineering and foundry 
practice is essential. 

Application, giving age, experience and salary 
expected, to be made in writing to the Secretary, 
The Falkirk Iron Company, Ltd., Falkirk Iron 
Works, Falkirk. E1481 a 





PRODUCTION PLANNING 


ENGINEER 
required by 
DAVID ROWAN 
& COMPANY LIMITED 
Marine Engineers and 
Boilermakers 
231 ELLIOT STREET 
GLASGOW, C3 


to plan production in their Heavy. 
Medium and Light Machine Shops. 
Applicant should have had experi- 
ence in planning technique and 
practical knowledge of Machine 
Shop production methods in the 
Heavy Engineering Industry. 

Please state experience and salary 
required. E9671 a 


























OPPORTUNITY FOR A 
WELL-EDUCATED 
YOUNG MAN 


(about 35), with an engineering 
background, administrative and 
preferably sales experience, to join 
a public company of repute who 
are looking for someone to take 
over a Managerial post within the 
next two years. Energy, enthusiasm 
and initiative essential. 


Good starting salary and excellent 
prospects. Bonus and pension 
schemes, Full details in writing.— 
BOX No. E9547, “The Engineer.’ , 

















Saat natleie tiated atresia oes Wow 





Jan. 3, 1958 


THE ENGINEER 


SITUATIONS VACANT 





BRITISH TITAN PRODUCTS COMPANY LTD, 


have vacancies for 


MECHANICAL ENGINEERS 


at their Technical Headquarters, Billingham, Co. Durham. 


The company is primarily concerned with the large-scale manufacture of Titanium Dioxide and 
is characterised by a ten-fold expansion in post-war years. This continuing expansion is associated 
with a large number of interesting mechanical engineering design problems in existing and 


proposed new plants and processes. 


Applications are invited from Honours Degree Graduates in Mechanical Engineering or those 
with equivalent professional qualifications. Some industrial experience is preferred but fresh 
Graduates, including those who are at present engaged on National Service, and who will be 
available some time in 1958, may also apply. The age range envisaged is 25-35 years. 

Salaries and prospects are very attractive for men with the right qualities : conditions of work 
Staff Bonus, Superannuation Scheme and non-contributory Life Assurance are in 
operation : housing assistance is available if required. Applications will be treated in the strictest 
confidence and should be addressed to the Personne! Manager, British Titan Products Co., Ltd., 


are good : 


Coppergate, York, quoting reference S. 32. 


E982 a 

















ENGINEERS 





MECHANICAL EQUIPMENT 








To undertake the selection of equipment such as 
pumps, compressors, turbines, refrigerating units, 
cooling towers and water treatment plant for Oil 
Petro-Chemical Plants, reviewing 
suppliers’ quotations for suitability of equipment 

offered and handling all engineering matters associ- 
Appl cants 
must have University engineering degree. Experience 


Refineries and 


aa with the use of such equipment. 
in this field an advantage. 


We provide good working 
conditions and excellent per- 
sonnel benefits and the op- 
portunity to improve your 
engineering knowledge, with 
ample scope for advance- 








INSTRUMENT ENGINEERS 


ment. If you possess experi- 
ence applicable to either of 








For instrumentation of process units for Oil Re- 
finery and Petro-Chemical Plants. B.Sc. desirable. 


E9683 a teo) 


INTERNATIONAL 
CORPORATION 


these categories please write 
to the Personnel Manager. 


7-10 CHANDOS STREET 
LONDON, W.I., or ‘phone 
MUS.4010 quoting reference !21/G. 








STEELWORKS 
ENGINEER 


required to assume responsi- 
bility for maintenance, etc., 
of existing integrated plant 
(Coke Ovens, Blast Furnaces 
and Melting Shop). Degree 
or H.N.C. and previous ex- 
perience of Steel Plant Engi- 
neering essential. Age 35-45. 
Apply BOX No. E9576, “The 
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CHARTERED MECHANICAL ENGINEER 

G8) A.M.1.Mech.E., A.M.B.I.M., M.1.Piant.E., 
M.F.B., &c. Experience maintenance process 

machines, power plas, all services, present position 


10 years’ ee Department. 
all trades, inch eonildine gn, factory layout 
and reconstruction. Present salary £2600. Seeks 


change where initiative and experience can be —_ 
utilised.—-BOX No. E1471, ‘ The Engineer.” 





| FOR HIRE | 





ICE STEEL Erection Masts (light and 
ee 30ft. to Ba at high. for immediate hire.— 
Beliman’s, 21, ouse, Grosvenor Place, 
S.W.1 C Phone, sens 5259). Eli2 « 





MISCELLANEOUS 











TIME RECORDERS, Sales, Rentals, Service, Tele- 


BUSINESSES and PREMISES 





Chairman 
Managing Director 
Sales and Works Staff 
Personnel of 150 
Some Finance 
require 
ENGINEERING 
FACTORY OR SUGGESTIONS 

for employment of 

Team as a whole. 

Write, BOX No. E1488, “ The Engineer.” L 











BUSINESS OPPORTUNITIES | 





INVENTORS.—A_ well-equipped firm of Fabri- 
cating and General Engineers is prepared to examine 
any new Invention, particularly in the Mechanical or 
Agricultural field, with a view to o Poane ona 
Royalty basis. rite, giving brief details.—BOX 
No, E1334, “ Engineer.” ° 





INVESTMENT IN 
PARTNERSHIP 
IN BRAZIL 


Partnership available in existing industria! 
enterprise in Sao Paulo. Importers of 
engineering products and manufacturers of 
armatures. Selling agency of a German 
factory assured by long-term contract. 
Factory of appr ly 10,000 
sq. ft. in excellent condition and location, 
whole property 70,000 sq. ft. Existing pro- 
duction uses quarter only of available floor 
space, with room for expansion. Own 
electrical generating plant. Good market 
for present production of armatures. 





Partner will be required to invest about 
£40,000 sterling. Instead of partnership the 
whole firm could be taken over. Good 
capital investment in Brazil. Also suitable 
for those who desire to expand capital 














already invested in that country. Reply, 
BOX No. E1483, “‘ The Engineer.”’ °o 
SUB-CONTRACTING 











CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an a) “ye os 
process ; sample castings treated 5 A AED aqpromne. 


— Ltd., oe iaduct, 
Harrow Middlesex (Phone, on B.S 1178). ES75 mw 





E.M.C. ENGINEERING CO. 
(LONDON) LTD. 
SOUTHEY WORKS, SOUTHEY ROAD, 
TOTTENHAM, N.15. TEL. STA 2069. 
Seo gl “Capstan, | Mil —, 

tre C Capstan, “=, -,% haping, 
Drilling, Tapping, Assem REAL ixtures 
Press Tools. A.1.D. and Aik ee 
3 Mw 





ma parece and Profile Milling in all metals, 

Send us blocks to copy —_ wood ¥ 

— "Up e 5ft. by 8ft. max. si: are die 
tele ARMYTAGE BROS. 








Engineer.” 4 phone Hop 2239. hime Recorder Supply and Main- (NOTTINGLEY, Ltd., The Foe F foundry, Knotting- 
mae es 
MECHANICAL CAPACITY AVAILABLE 
PROPERTIES IRONFOUNDRY 


THE MOND NICKEL COMPANY 
LIMITED has, at its Birmingham Labora- 
tory, expanding activities in the fields of 
creep, fatigue and the more conventional 
types of mechanical testing, with emphasis 
- temperature, time and environment 

ects. Applications are therefore invited 
for research appointments from METAL- 
LURGISTS, ENGINEERS or PHYSICISTS 
with experience of, or strong interest in, this 
class of work. An appropriate professional 
qualification is required. Publication of 
results of research work is encouraged. 


ropriate cases, assistance can be + y~ 
for housing. Applications, which be 
treated in confidence, should give details of 
age, qualifications and experience, and be 
addressed to the Manager, } 

Research Department, The Mond Nickel 
Co., Ltd., Thames House, Millbank, London, 
S.W.1. Please mark envelope “ Confiden- 
tial—L.49.”” E9670 a 





MACHINE SHOPS 


Nos 


Telephones : 





Phosphorous Iron Casti in Grades 12, 14, 17, 20, 23 and 26. Machine 
Moulding up to box size Min. by 28in. by 14in. Floor Moulding up to 3 tons. 


boring up to 6ft. dia. swing. 
Hacisontal oon on Kearns and Richards No. 2 Machines, with 3in. 


spindles and — heads. 
Surface to 6ft. dia. swing. 
Millins pars y 3ft. by 8ft. 


tn horizontal) up to No. 4 machine capacity. 
ep to 124in. height of centres. Capacity 8ft. between centres. 
ard combination turret lathes. 


STEEL FABRICATING SHOP 
Your enquiries are invited : 
ROBERT CORT & SON LIMITED, 
READING. 
Reading 55046 (5 lines). 


. 
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SUB-CONTRACTING 


MIDLANDS DESIGN OFFICE, specialising in 
jum-size mobile hydraulic equipment, has 
Capacity for Design and Manufacture of Prototy 
Production Capacity also available.—BOX 0. 
E1476, “ The Engineer.” Mw 








IRON CASTINGS 
Any Grade of Cast fron, including Heat- 
Grade 3 and Alloys up to British Standard 
Ta 


20 cwt. to 20 tons. 
osm. 4 10n, by 7h 
RENWICK, wit TON AND DOBSON, 


Size range 


ws ra ih 


le C 
Newcastle on Tyne, L 





E1437 mw 





PRECISION ENGINEERS.—Personal service hd 
Prototypes, small quantity machined parts and eq 
ments. Design and development undertaken, a: 
Ss at » Smyth and Partners, 

! Walk, Clerkenwell, E.C.1 (Fhe, TER 
minus 5113/4). 50 mw 








AGENCIES 








MANUFACTURERS seeking to increase their 
sales in Scotland may secure reliable agents by 
writing with particulars to the Secretaries of the 

of Manuf; ers’ Agents, who 
will peo under a box number, in the Association 








News Letter.—Write to Dept. 8, ee 
oo aes and Co., 5, St. Vincent Place, Glas 
bt D 
PATENTS 











AMENDMENT TO PATENT 





Notice is hereby given that The Sheffield Corpora- 
tion seeks leave to AMEND the COMPLETE 
SPECIFICATION of the Application for Letters 
Patent No. 714,081, for an invention entitled ‘‘ Gaug- 
ing Device for Checking Contours.” 

Particulars of the Oticial Four Amendments were set 
forth in the Official Journal (Patents), No. 3593, 
dated December 23rd, 

Any person may ee Netice of Opposition to the 
Amendment 5 bg A Patents Form No, 36 at the 
Patent Office, London, 
W.C.2, on or RH January 23rd, 1953. 

. L. GIRLING, 
E9646 Comptroller-General. 











[ 
i MACHINERY Etc. WANTED 








ONE GOOD USED PLANING MACHINE, 
10ft. by Sft. by 4ft., motorised for 3 phase supply, 
preferably with high cutting and return spceds, two 
toolboxes one side box.—BOX No, E9686, 
“The Engineer.” r 





ONE REASONABLY GOOD USED iS5ft. 
amin VERTICAL BORING AND TURNING 
LBOaS The Ena: en, for motor drive — 





vee Machines of ali Types. 
a lag AID. 
Norman E. Potts (B’ham), Ltd., 130, Moseley Road, 
Birmingham, 12. VIC. 1278, i299. 1276, = . 
123 F 


Rapier 84-ton 
“ The ta i 
& 


i ly ee Jibs for 
per Crane.—-BOX No. E9624, 


a 











| FOR SALE | 
CLACTON URBAN DISTRICT 
COUNCIL 
FOR SALE 


_— 


STEAM ENGINE AND °UMP 


for Worthington-Simpson 
Triple-Expansion 
, in perfect order ; 


invited 


40,000 g.p-h. 297 297ft. head total. 


Further details obtainable from Waier Engineer, 
Town Hall, Essex. 
Tenders ‘must be delivered in a plain, sealed 


envelope, endorsed “ Steam Engine,” but bearing no 
name or distinguishing mark indicating the sender 
to the Clerk of the Council, Town Hall, Clacton-on- 
Sea, not later than Monday, 3rd February, 1957, 

The Council do not bind themselves to accept 
highest or any Tender; canvassing, directly or 
indirectly, will owt 

CHARLES B. HEARN, 

E9693 Clerk of the Council. 

sale. 
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FOR SALE 


600 


READY FOR DESPATCH 


TWO NEW 970kW, 11,000/3/50 HARLAND & 
WOLFF Diesel-<driven Alternator Sets, direct- 





to wi cooler. & luding 
exciter control with automatic voltage regulator. 
Alternators can rec: for other h.t. 
GEORGE COHEN, 
SONS AND CO. LTD. 
WOOD LA LONDON, W.12. 
Tel: Bush 2070; and 
STANNINGLEY, NR. LEEDS. 
Tel.: Pudsey 2241. £205 c 
MOBILE CRANES FOR SALE 
One Rapier 84-ton Super Diesel/Electric, fully 
slewing jibs to S0f:. 
Two Rapier 8}-ton Super Petrol/Electric, fully 
slewing. 


Two Rapier 6-ton Standard Petrol/Electric, solid 
tyres, diesel conversion available. 
One Morris 5-ton Petrol/Electric, solid tyres, diesel 
conversion available. 
One 5-ton Coles/Thornycroft 6 by 4 Diesel, Mark 7, 
wire derrick’ 
Ore Tate 5-ton ‘ol/Electric, solid tyres. 
One Jones iesel, 30ft. jib, pneumatics. 
Tw 24-ton Morris Petrol/Electric, solid tyres, as 
new, diese! conversion available. 
Two 3-ton Rapier Full Slewing, crawler mounted, 
diesel engine. 
One 2-ton Hydracrane, petrol/hydraulic on 4 by 4 
high speed chassis. 
WILLIAM R. SELWOOD LIMITED 
CHANDLER'S FORD, HANTS 
"Phone : 2275. £9625 c 





HYDRAULIC PRESSES 
HYDRAULIC PUMPS 
Hydraulic Accumulators, Valves, Fittings, New 
and Second . Complete installations. 

All kinds of Hydraulic Equipment in stock. 
THOMPSON AND SON (MILLWALL), LTD., 
Cuba Street, Millwall, London, E.14. 

East 1844/5 E629 c 


HIGH-CLASS 
HORIZONTAL BORERS 
AVAILABLE FROM STOCK 


KEARNS “S” Collet Chuck Type, motor drive, 
table size 22in. by 16in. long, table traverse 24in.. 
cross traverse 12in., vert. adjustment of spindle 
12in.; 6 spindle speeds 65-500 r.p.m. 

RICHARDS HB2, traversing spindle, spindle dia. 
2iin., spindle travel 24in., max. distance spindle 
to table 34in., max. distance spindle nose to outer 
Stay Oft. 6in., table size 39in. by 30in., speed range 
16-400 r.p.m. 

RICHARDS HB2A, traversing spindle, spindle dia. 
3in., spindle travel 24in., max. distance spindle to 
table 34in., max. distance spindle nose to outer 
Stay 84in., table size 48in. by 30in., speed range 
16-400 r.p.m. 

KEARNS No. 2, with travelling spindle, continuous 
feed facing head, spindle dia. 3in., facing capacity 
3in., working surface of table 48in. by 30in. 
maximum distance spindle nose to outer stay 66in., 
24 spindle speeds from 3- 1-248 r.p.m. 

SCHARMANN HBSF3 table type, motor drive, 
with travelling spindle, continuous feed facing head, 
spindle dia. 4in., facing cap. 39jin., working surface 
of table 47iin. by 55in., max. distance spindle nose 
to outer stay 102in., 24 spindle speeds from 4-7-960 
r.p.m. 

PEARN-RICHARDS No. 4, Standard type, facing 
head only, max. facing capacity 48in., top table 
size 36in. by 36in., speed range | -5~160 r.p.m. 

WETZEL B110, motor drive, traversing spindle, con- 
tinuous feed facing head, spindle dia. 4,in., 
rotating table 47in. by 55in., max. distance spindle 
to outer stay 1-18in., spindle speeds 5-500 r.p.m. 

Full details on any of the above on request to :-— 


SOAG MACHINE TOOLS, LTD., 
JUXON STREET, LAMBETH, LONDON, S.E.1! 
*Phone : RELiance 7201. 

"Grams : “ Sotoolsag,”’ London, S.E.11. 

E210 c 





HYDRAULIC PRESSES 


Large stock of modern Presses up to 10,000 tons 
capacity, for Forging, Forming, Extruding, Baling 
and other duties. 

Enquiries from the Specialists:— 

REED BROTHERS (ENGINEERING), LTD., 

Replant Works, Woolwich Industria! Estate, 
London, S.E.1 
Tel.: Woolwich 7611 (6 lines) E97l1G 


ENGINEER 


FOR SALE 


TW 


71 H.P. VERTICAL SIX-CYLINDER, RADIATOR 
COOLED, COLD STARTING, by FOWLER, 
Type 6B., speed 1300 r.p.m., cylinder 44in. bore 
by 64in. stroke, fuel tank, water circulating pump, 
= filters, radiator, flywheel 24in. by 44in. face, 


c. 

43/50 B.H.P. DORMAN VERTICAL THREE 
CYLINDER, COLD STARTING, 3D.L., 50 
h.p. at 1200 r.p.m., 43 h.p. at 1200 r.p.m., C.A.V. 

fuel pumps, air filter, extended base plate 

25/27 H.P. VERTICAL FOUR CYLINDER, 
RADIATOR COOLED, COLD STARTING, by 
CATERPILLAR, speed 1200 r.p.m. 

1 B.H.P. CROSSLEY VERTICAL SINGLE 
CYLINDER, RADIATOR COOLED, 1509 
r.p.m., type BV., 8 h.p. at 1250 r.p.m. 


THO* W. WARD LTD. 





ALBION WORKS “+ - SHEFFIELD 
*Phone : 26311. *Grams : “* Forward.” 
E213 Gc 





35-TON ELECTRIC PORTAL WHARF 
CRANE 


Capacity 35 tons at 60ft. radius. Lift 70ft. above 
and 30ft. below rail level. Gauge of portal 40ft., 
admitting 3 lines of standard gauge track. Equipped 
with automatic tipping cradle to carry standard 
16-ton railway wagon. Electrics 400-3—50, with 
Ward-Leonard Generator for lifting and tipping 
gear. Built 1945. Perfect order and condition. 


REED BROTHERS (ENGINEERING), LTD., 
Replant Works, 
Woolwich Industrial Estate, London, S.E.18. 
Telephone : Woolwich 7611/6. 
£9596 G 





CHURCHILL REDMAN 24i1N. 
SURFACING, BORING AND 
SCREWCUTTING LATHE 
Swing 38in. by 19in. in gap, 16 spindle speeds, 
14/408 r.p.m. Quick change gearbox for 
threads 3 to 46 T.P.I. 


F. J. EDWARDS LTD., 
359-361, EUSTON ROAD, LONDON, N.W.1. 
EUSton 4681 and 3771, E9648 G 








Jan. 3, 1958 
FOR SALE 





NEW HORIZONTAL AND 


VERTICAL BORERS 


UNION 24in., Model BFT.63, Horizontal Boring 
and Facing Machine, table type. : 
UNION 3¢in., Model BFT.80, Horizontal Boring 
and Facing Machine, table type. ; 
UNION 4in., Model BFT.100, Horizontal Boring 

and Facing Machine, table type. _ 

UNION Sin., Model BFT.125, Horizontal Boring 
and Facing Machine, table type. , 
UNION Sin., Model BFP.125, Horizontal Boring 

and Facing Machine, floor og ; 
UNION 6fin., Model BFP.3160, Horizontal Boring 
and Facing Machine, floor type. _ : 
UNION 8in., Model BFP.200, Horizontal Boring 
and Facing Machine, floor type. i 

NILES 52in., Si Column Vertical Boring and 
Turning Mill, Model DKES 1320. 

. 6in., Double Column Vertical Boring and 
Turning Mill, Model DKZ 2000 x 1250. 

NILES 13ft., Double Column Vertical Boring and 
Turning Mill, Model DKZ 4000 x 2000. 

Early delivery. Demonstration by appointment. 
Write for details. 


DIMCO (GT. BRITAIN) LIMITED, 
413-417, OXFORD STREET, 


NDON, W.1. 
Tel.: MAYfair 1585. E872 a 











A 
HARD NUT 
TO CRACK? 





REMEMBER... 
WAROS might have it! 


THOS. W. WARD LTD 
ALBION WORKS, SHEFFIELD 











FRONT 


MUDIE’S ELECTRICAL CO. LTD. BIRMINGHAM 28 


ACCESS TYPE 
for service up to 5000 amps at 660 volts 



























Jan. 3, 1958 


FOR SALE 


LOCOMOTIVES FOR SALE—A recent large 
enables us to so the following range of 
tives. Copies of ——T, reports available 


on application.—R. S. Bridgend, 
Glamorgan (Telephone, Bidens 131 isa) 
Work- 
Bore Type ing 
and and When pres- Net 
Item stroke make built sure weight, 
p.s.i. tons 
1 144x24 040 oo 160 22 
Hawthorn 
Leslie 
2 14x22 040 — 160 22 
Barclay 
3 14x22 040 — 160 22 
Barclay 
4 14x22 — 160 22 
Barclay 
5 14x22 040 — 160 22 
Barclay 
6 14x22 040 1935 160 22 
Barclay 
7 17x24 a . 1934 160 36 
8 17x24 040 1940 160 36 
Bagnall 
9 17x24 040 1941 160 36 
Bagnall 
10 17x24 040 1941 160 36 
HN] 
11 17x24 1944 160 36 
Bagnall 
12 18x26 060 ‘ 1950 180 40% 
Bagna 
E986 o 





FRED WATKINS (BOILERS), LTD. 
RECONDITIONED MACHINERY FOR 
SA 


STEAM BOILERS.—Cochran Vertical (New), 
8ft. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia., 100/ 
150 Ib. w.p.; reconditioned 8ft. 6in. down to It. 
dia. ; Economic, 4ft. to lift. 6in. dia.; including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w. p.: 
300 reconditioned Vertical Crosstube, all sizes. 

AIR COMPRESSORS.—Broomwade 510 cu. ft.; 
Tilghman 365 cu. ft.; Broomwade 300, 200 and 
130 cu. ft.; all motorised. 

200 AIR RECEIVERS, stocked up to 9ft. 
100 to 500 Ib pressure. 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 100 h.p. 

CRANES.—Mobile 10-ton Lorain, lorry mounted, 
30ft.-70ft. extendable jib; 84-ton Ransomes 
Diesel-Electric, 1948 ; 4-ton Coles Diesel-Electric ; 
3-ton Jones Super 40 (3); Neals 2-ton Diesel, 
20ft. jibs (2) ; Derrick, 10-ton Henderson Steam ; 
§-ton Butters Electric travelling type, 90ft. jib ; 
5-ton Wilson Electric, 70ft. jib ; 3-ton Rushworth 
Electric, 65ft. jib ; Steam Loco. 18-ton Brown- 
hoist, SOft. jib ; 10-ton Coles, 40ft. jib; 8-ton 
Wilson, 35ft. jib ; 5-ton Smith, SOft. jib ; 5-ton 
Cowans Sheldon, S5Oft. jib; 5-ton Grafton, 38ft. 
jib; E.O.T., 10-ton Vaughan, unused, 40—60ft. 
span ; 5-ton Henderson, 24ft. 74in. span, 1946 ; 
5-ton King, 29ft. 3in. span ; 2-ton Morris, 18ft. 
span ; 2-ton Smith, 34ft. span. 

RAILWAY MATERIAL.—Ruston 80/88 h.p. Diesel 
Loco., electric start, flameproof ; Peckett 14in. by 
22in. and 7in. by 12in. Steam Locos.; 3 miles 20 Ib. 
Track, 24in. gauge bogies, turnouts, locos., &c. 


dia., 


STEEL PIPING.—10,000ft., 2in.; SOOOft., 8in. 
seamless ; 1000ft., 12in. seamless ; 500ft., 14in. 
seamless ; 400ft., 18in. riveted ; 280ft. 2lin. o.d. 
welded flanged ; 3800ft., 2lin. seamless flanged ; 
S00ft., 24in. riveted ; 1450ft., 27in. o.d. welded 
flanged ; 216ft., 48in. riveted; 216ft., 60in. 
riveted. 


CAST IRON PIPES.—Large stocks all sizes up to 

z 24in. flanged and s.s. Immediate delivery. 

VALVES.—Exceptional Surplus Ministry Lot New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock, 
all sizes, Parallel Slide Sluice, Gunmetal, Reducing 
and Check Valves. List on request. 

STORAGE TANKS. -—300 cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50,000 gallons. 

SLING ENGINEERING WORKS, 
COLEFORD, GLOS. 


*Phone : Coleford 2271/2. E366 G 








VERTICAL BORING MACHINE 


Used 36in. Webster and Bennet Vertical Boring 
Machine, Series D. 

Maximum diameter admitted, 42in. 

Maximum height under turret, 27in. 

Maximum height under cross-slide, 19in. 

Vertical feed of turret, 22in. 

12 table speeds, 56-125 r.p.m. 

12 rates of feed, 0-005-0- 250. 

Complete with electrics, 400/3/50. 


DIMCO (GT. BRIT. ‘AIN) LIMITED, 


415, OXFORD STREET, W 
Tel.: MAYfair 1585. E981 G 





TRAVELLING CRANE 


5-ton MORRIS 3-motor Double Girder, Electric 
Overhead Travelling Crane, less gantry. Span 
36ft. 6in., current supply 415 volts, 3 phase, 50 
cycles. Fitted cross traverse limit switches, crane 
protective panel and with weather protection. 
Complete with downshop leads for track of 
60 feet, insulators, spare parts, &c.—-Details on 
application, write BOX Z.G.580, Deacons Adver- 

tising, 36, Leadenhall Street, London, E.C.3. 
£9645 G 





FOR SALE.—2 Robin Hood “Colonel” C.1. 
sectional hot water Boilers, installed by makers 
October, 1951. Rating 2,150,000 B.Th.U./hour 
(each). Complete with “ Iron Fireman ” underfeed 
stokers with auto control for day and night. Inspec- 
tion whilst in operation invited. Available for 
removal from site Soth April, 1958. Price £500 - 
—BOX No. E1474, “‘ The Engineer.” 





THE 
AUCTIONEERS & VALUERS 


KNIGHT, FRANK 
& RUTLEY 


SALE & VALUATION 
OF 
FACTORIES 


PLANT AND MACHINERY 








20, Hanover Square, W.1. 


Telephone : MAYfair 3771 
(Factory Department : Ext. 17) 


JOHN FOORD 
& COMPANY 
VALUERS AND 
ASSESSORS 


OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 





56, VICTORIA STREET 
LONDON, S.W.1. 


VICTORIA 2002/3/4 
Established Over a Century 








| FOR SALE | 





SERVICE 





VALUE! 


RUSHTON and BRADBURN  Double-Ended 
Eccentric Clipping Press, pressure exerted about 
30 tons, stroke I4in. by 2in., centre to back 24in., 
size of tables 14in. diameter with provision for 
poppets. Weight about 75 cwt. 

NEW Type SKG203, No. 4, Motorised Geared Open- 
End Guillotine, undercrank type, capacity 80+in. 
wide by in. thick, depth of gap in open ends 6in., 
automatic sheet hold-down, calibrated rack and 
pinion back gauge and all other gauges. 

NEW STOELTING Pyramid Type Plate Bending 
Roller, motorised 400/440/3/50, capacity 10ft. wide 
by jin. mild steel; diameter of rollers: top, 94in.; 
bottom, 7jin.; drop end bearing for removal of 
completed cylinders, support rollers to bottom 
rolls, reduction gearbox drive to bottom rolls with 
multi-disc slipping clutches, motorised adjustment 
to top roller. 

GUYSON Shot Blast Unit, with air compressor and 
dust extractor, two guns, all electrical equipment 
for 400 volts, three-phase, 50 cycles, size of chamber 
42in. by 30in. by 18in. high, air receiver 72in. high 
by 2lin. diameter, Broom and Wade air compressor. 

PELS Nibbler-Shear, Type AS31260, steel plate build, 
motorised 400/440/3/50, cutting head rotates 
360 deg., gap depth 50in., capacity jin. mild steel, 
adjustable stroke. 

PILKINGTON 2cwt. size Pneumatic 
Hammer, overhanging type, without 


Power 
slides, 
west 


ENGINEER 


AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO. 





Auctioneers, Valuers 
and Surveyors 





Specialising 
in the 


SALE & VALUATION 


of 
ENGINEERING & ALLIED 
WORKS : 

PLANT & MACHINERY 





73, Chancery Lane, London, 
W.C.2. 


HOLBORN 8411 (8 lines) 


427 
AUCTIONEERS & VALUERS 





Established 1807 


FULLER, HORSEY 


SONS anp CASSELL 


Speciali 


IN THE 


SALE & VALUATION 


OF 


WORKS and MANUFACTORIES 
ENGINEERING PLANT 


and MACHINERY 


10, LLOYD’S AVENUE, 
LONDON E.C.3. 


Telephone : ROYAL 4861 








BSTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 
OF PLANT, MACHINERY AND 
INDUSTRIAL — PROPERTIES 

and 


VALUATIONS 


for Public Issue, Stock Exchange 
Quotation, Balance Sheet, Probate 
Insurance and other purposes. 


FACTORY INVESTMENTS AND MORTGAGES 
ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2, 
Sites, Londoo 


Telephone : 
Monarch 3422 (8 lines) 


Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


8. L. JUDSON, F.R.I.C.8.. F.A.!. 

&. BEDDARD, A.1.MECH.E., P.4.L.P.A 
M. 8. CHEAVIN, F.A.1. 

G. B. GIBBS, F.A.L.P.A, 





SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 





FIRE LOSS ASSESSORS 





9, REX PLACE, LONDON, W.1. 
Telephone: HYDE PARK 8844/5/6 (3 lines) 











E. 


GOVERNMENT S 


vehicle spares and tyres, rubber tyred 





arranged motor drive for 400/3/50, self-cc 
pump, longest stroke approximately 17in., centre 
of ram to back 14tin., diameter of ram 9tin. 
Weight about 60cwt. Complete with separate 
anvil. 
Photographs of the above are available. 
MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD., 


359-361, ty oe 
LONDON W.1, 

Telephone : EUSton 48 ~3771. 
LANSDOWNE HOUSE. ai, WATER STREET, 
BIRMI NGHAM, 3. 

Telephone : Central 7606-8. E209 G 





2-TON SMITH (RODLEY) Electric Two-Rope 
Grabbing Crane (no grab), 40ft. lattice jib. Stationary 
on girder structure below slewing ring (formerly 
mounted on pontoon). [In first-class order, but 
cheap to clear,—G. E. Blake, c/o a — 
Aggregates, Ltd., Main Road, Sundridge, Nr. Seven- 
oaks, Kent. Tel.: Brasted 255/6. "e984 G 





44 cwt., suitable for foundry work. A 
January, 1958, to to Ministry of Supply, oan 
High born, W.C.1, 





By Order of the Minister of Supp'y 


AUCTION PROGRAMME 


Main Location Auctioneers 

January 9 Miscellaneous stores, General Stores Sub- HARRISON & HETH- 
including furniture, Depot, Nr. ERINGTON, LTD. 

cordage, small tools, Carlisle. (Sale at County Pex. L), Botchergate, 

} Hall, Carlisle.) Carlisle. sees See? 

January 13-15 Vehicles and miscel- Central Ordnance Depot, N MARTS, 
laneous stores, includ- Bicester, Oxon LTD. (Dept. L), Market 

ing :— uare, ee —— 


Light and heavy load carriers, water tankers, trailers and motor cycles, fire pump <railers and 
bogey w 
and Swift & Son lathes, etc., wireless and telephone spares, furniture, various welding and tool 
kits, compressors, telescopic sights, electric cable, packing flax, paint, large quantity of tank 


tracks, etc. 
January 21-24 Vehicles, cranes, . M.O.S. Storage Depot, WALKER, WALTON & 
moving equip- Ruddington, Notts. HANSON (Dept. L), 
ment, motor cycles, Byard , Bridiesmith 
etc. Gate, Notti ; 
(Tel.: 47271.) 
January 21-22 Miscellaneous stores, Central Ordnance Depot, SIMMONS & SONS 
including blankets, Didcot, Berks. (Dept. L), 12, Station 
. ineers’ Road, Reading, Berks. 
aunt tools, chemi- (Tel.: 25.) 
cals, etc. 
January 28-29 Miscellaneous stores, M.O.S. Storage Gast, J. H. NORRIS & SON 
including machine Lily Lane, Byley,M (Dept. L), 9, Albert 
tools, clothing, etc. wich, Cheshire. (Saie at Square, Manchester, 2. 
se Islington Public (Tel.: Blackfriars 8373.) 
s, 


c t 
CATALOGUES (6d. each—P.O.s) available on/y from the Auctioneers shown above. 


SALE BY TENDER 
One unused 400kV. X-Ray Unit and JIB. Size pe Sas. 2ft. aa. by 4ft. 


URPLUS STORES 


heels, machine tools, including Broadbent 


Ancoats, 
hester. 


Gu. Ae Ses » weight 
lorms should be made before 10th 
te of Disposals Room 627, wie Accum Boge, 

7S 3 
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Keys serving to lock out, as well as in, can be regarded also as symbols of freedom from things unwanted. 
in the world of machinery, freedom from breakdown, from inaccurate working, and from the extra expense 


involved by the presence of these two undesirables, gives the best possible security for efficient production. 


Wate Deng Cure Ly Vtg 


} ee - 2 
BREMO 


FREDERICK MOUNTFORD (Bham) LTD. 
FREMO WORKS « MOSELEY ST.- BIRMINGHAM, 5 
Telephone: MiDland 7984 PBX. Telegrams: FREMO, BIRMINGHAM 








HEADED,PLAIN AND 
WOODRUFF KEYS 


Also manufacturers of 


SOLID AND SPLIT 
TAPER PINS 
















Shelter was the need... 






Running under bare poles before Atlantic Gales, 
the Gregale, Southerly Busters . . . thankful for a kcetins 
safe haven and a chance to revictual.. . to the 
merchant ships of Elizabethan Times harbour meant 
shelter most of all. 













To-day that is the least of a merchant vessel's needs. 
Even before berthing and discharge facilities, the 
essential is depth of water for ships of even greater 
tonnage and draught. 








Dredgers built by Simons of Renfrew are maintaining 
depth in ports throughout the world, often against 
a tide rip of many knots. Whatever the bottom, they 
are conquering and reducing it ceaselessly. 
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Barges, Salvage and Sludge Vessels, Tugs 
and Kindred Craft with Steam, Diesel or 
Electric Power for Seagoing, River, Harbour 

and Estuary Service. WM. SIMONS & CO. LTD., RENFREW, SCOTLAND 
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water wash 
spray booth 





— typical of the many BULLOWS Spray Booths installed in well-known 


industrial Plants throughout the country. The results of our long 


experience are at your disposal. 


Consulting us incurs no obligation. 


BRITISH 
RAILWAYS 


CARRIAGE & WAGON ENGINEER'S DEPT. 


LONDON MIDLAND REGION, DERBY 





DEPOTS AT 
13 SOUTH MOLTON ST - LONDON, W.1 » TEL. MAYFAIR 2313 oe 
55A BRIDCE STREET - MANCHESTER 3 - TEL. BLACKFRIARS 5670 4 
61/63 DRURY STREET - DUBLIN + TEL. DUBLIN 73188/9 
70 CILMOUR STREET - CLASCOW C.5 - TEL. SOUTH 2383 


A. BULLOWS & SONS LTD - LONG ST - WALSALL - STAFFS: TEL. 5401 
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12 different types 
to suit all needs 







BREDBURY STEEL WORKS 
WOODLEY. NR. STOCKPORT 


Telephone: WOODLEY 2231.(10 lines) Telegrams: ‘‘MILLS'’ PHONE WOODLEY 


EXORS. OF JAMES MILLS LTD. 
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\ Zs We at Hall Harding have been steadily 


}—— anticipating and fulfilling the needs 


of the drawing office. Today it is 








































for over our proud boast that we can supply 
100 years oR? anything from a single photo copy to 
a complete print room, from a 
set-square to a complete drawing office 
Small wonder then that for over 

a hundred years, Architects, 


Engineers and Designers have been 


getting in touch with Hall Harding. 


HALL HARDING LIMITED 


STOURTON HOUSE, DACRE ST., LONDON S.W.1 


[ BRANCHES: BATH - BELFAST - BIRMINGHAM 
— BRIGHTON - CARDIFF - DERBY - DONCASTER 
GLASGOW - HUDDERSFIELD - LEEDS - LONDON (4) 


MANCHESTER - MIDDLESBROUGH, YORKS 





NEWCASTLE-UPON-TYNE - NEWPORT, MON. 


PORTSMOUTH - SOUTHAMPTON 








STOKE-ON-TRENT - WOLVERHAMPTON 





% Telephone: ABBEY 7890 











Used on the| 
QUADRAH 


by 





AM FOLLOWER 
























Vacuumatic Ltd., of Harwich, are 
producing a range of ingeniously 
designed mechanical counting machines 
doing their work in National Banks, 
Security Printers and Paper Mills 
throughout the world. 





\ These machines are capable of counting 
1,500 sheets of paper a minute; such 
rapidity and accuracy of motion 
demand bearings of the highest quality. 





Hoffmann Ball Bearings on account of the fine finish 
of their tracks and rolling elements impart smooth sensitive motion 






in the counting head as well as on other positions on these machines. 
Used on You can Count on 


DRE eae Lh ee ee eee meet eee 














Used on the 
WIPER PIN HOUSING PUSH ROD LINK 
TWO 86 13 m/m O.D. ONE 4666 $”0.D. 






Used on the ii Used on the 
HEAD CARRI 0.02, 
EAD CARRIER FOURS! 2° O-Diis 6 TION BLADE BRACKET 


MINIATURE BALL BEARINGS haf oS ea 
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GEORGE COHEN 


SONS AND COMPANY LIMITED 
are 


Britain's Largest 
Machinery 
Merchants 
& Stockists 


and are one of 


THE 600 GROUP 
OF COMPANIES 








THE GEORGE COHEN 600 GROUP LIMITED 
i 0 Information Department : Wood Lane, London, W.12. 
ovens Be elephone : Shepherds Bush 2070 Telegrams: Omniplant, Telex, London. 


London, Leeds, Birmingham, Kingsbury, Sheffield, Manchester, Glasgow, Newcastle, Hebburn-on-Tyne, Southampton, Swansea, Treorchy, Bath, Belfast, Luton, Denbigh, 








